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J. Trait Tarcor, in sitish Jonrnal of Phatoyraphy, says: -‘ Messrs. 
Perken, Son, and Ruyment claim to have produced a trinle-wick oil lamp, ia 
which the luminosity is equal to ONTIE HUNDRED CANDLE POWER—while 
the light is very pure, and the heat less than usual. We have heen present at trials 
made with it, and find their allegations as tu PURITY and INVENSITY OF 
FLAME are maintaioed." 

T. Ronas, in Photographie Work, says:—' The Optimus 100 Candle Power Oil 
Lamp the light certainly surprised us... ‘Che brightoess—and above all the 
whiteness--of the disc recalling a lime light. . . ." 

Amatenr Photographer, Nov 10, 1893.—‘ Messrs. Perken, Son, and Rayment, 
of 99, Hatton Garden, have just introduced a great improvement in oil‘lamps, 
which will be warmly welcomed by all who use this form of illuminant. From the 
diagram it will beseen that icon ee well as side air shafts are provided, and with e207 
the greater supply of air is combined greater illumination and greater freedom from ! : 
smell. We have had an opportunity of severely testing this lamp against sume of ; 
of the best ordinary forms, and the increase in illumination is at least three times. | 
a 8 The whiteness of the light is so wuch increased that this should be °.-- 
useful for enlarging.” : ; 

By means of air shafts enormous increase of brilliancy is secured (which bas ese 
been computed to equal three times: the candle power of the refulgent lamps “Optimus” 1893-4 Patent Lamp 
hitherto sold with magic lanterns—vide Report of Meeting, Bristol Photographic for Projection Lantern. 
Association, Feb, 24, 1893). 3-wicks, 2-in. wide, with chimney:- -25/- each. 

PERKEN, SON & RAYMENT, ‘tcc’ LONDON. “OPTIMUS. 
s __ MAGIC LANTERNS AND SLIDES. 

WALTER .TYLER’S NEW BOOK, with full instructions for working 
all kinds of Lanterns and Apparatus, costing several hundreds of pounds, 
will be sent FREE on receipt of six stamps, which includes postage. 
WALTER TYLER'S HELIOSCOPIC is without doubt the best lantern 

manufactured ; most brilliant light; perfect definition. Moderate price. 
Can be had on approval. 
GREAT REDUCTIONS.—Walter Tyler is now lending Slides at 

less than 6d. per doz. by customers paying subscription. Fifty 
Slides lent on hire for 3s., either coloured or plain; no extra 
charge for chromotypes or effects. 

If you require GOOD AND CHEAP LANTERNS call and inspect 
Walter Tyler’s immense stock, or write for new list. Very great bargains 
in second-hand lanterns and slides, gas cylinders, regulators, screens, 
stands, and all kinds of apparatus. 

Upwards of 300,000 SLIDES always instock. Great bargains in second- 
hand lanterns and slides. Second-hand list and small catalogue post free. 

Best Quality, Lowest Prices. Prompt Despatch, Ht | BL WALTER TYLER, 
sae 4850, WATERLOO ROAD, LONDON. Se = = 

See SATURATOR DISCUSSION, pages 45 to 51. 

EDWARDS ISOCHROMATIC PLATES. 
Vd 

EDWARDS LANTERN PLATES. 
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Transparencies 
OF THE FINEST QUALITY, MADE BY THE 

COLLODION PROCESS. 
STEDMAN & SOPER 

Somerset Studio, 

aes. G8 eouad tn. sopen, 147, STRAND, LONDON, W.C. 
Professional Murk. In answer to many inquiries, please note address 

Sa W. R. HILL & SON, 
OPTICAL SCENIC ARTISTS to the Royal Polytechnic 

2 <9 Institution since 1840 (by special appointment). 

Also the London and Provincial Theatres, Colleges and Institutes, &c. 

ORIGINALLY CHiILoE & HILL, 
Sole Inventors of Dissolving Views & Effects & Chromatrope, 
Introducers of the Lime-light on to the Stage (Drury Lane, 1855), 

Speciality in first-class photo colouring with original and 
striking sky effects. 

New Errect Sers.—Statue of Liberty—God of the Harvest— 
Monte Carlo—Fiery Cascade (N.Z.)—Bombardment of Algiers— 
Mount Tourbillon—Thunder Peak, &c. : 

ROYAL POLYTECHNIC (Lonpon, June, 1878). Editors, H. SNOWDEN WARD and CATHARINE WEED WARD, 
“The final illustration represents tie parachute shell, which, being Monthly, Threepence. Subscription, 48. 6d. per annun, 

fired from a mortar at night, bursts in the air and eflectually lights PH ‘ 

up the country. This whens which is by Mr. W. R, Hirt, and oe OTOGRAM, Ltd.. MEMORIAL HALL, E.C. 

beautifully rendered, brings a most instructive lecture to a Close.” 
—Morning Advertiser. T. J. DOGGETT, 

“(The audience is startled by the wonderful effect of the parachute | Weanufacturer of Optical Lanterns, é&c. 

shell...... such as the original,..... a clever imitation."—Times. 4, Church 5 LM. 
13, Beversbrook Rd., Tufnell Park, London, N. : url Tae, Cope, Sued, LORO0N, All Accessories for the Lantern trade supplied. 

These Lenses are the outcome of a long and interesting experience of Lantern Work. 

the finest possible definition throughout the pictures 

they project. In every ‘respect they are carefully 

designed, accurately constructed and beautifully 

finished. 

Catalogue containing valuable information on the 

action of Lenses, mailed free on receipt of post card. 

WOOD'S 
LANTERNS AND SLIDES 

ON SALE OR HIRE. 100,000 Slides to Select from. 
PLAIN SLIDES, 12s. per doz. 

The “ EUPHANERON ” LANTERN, with the four-wick W Lamp, £4 4s. 
The “CHEAP” LANTERN, with 4-in. Condenser and three wick Lamp, £1 10s. 

“MAGIC LANTERNS: How Made and How Used,” by A. A. WOOD, post free, 1s. 2d. 

Wood's New List of Slides and Lanterns. Post-free for One Stamp. 

Hm. G. Woon, 74. CHEAPSIDE, LONDON: 
And HORNE, THORNTHWAITE & WOOD, 416, STRAND, LONDON, W.C. 
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Notices. 
Tue Optical Magic Lantern Journal and Photographic 

Enlarger is issued on the 1st of every month, price One 
Penny, and may be obtained from all Newsvendors, 
Railway News Stalls, Photographic Dealers, or from 
the Publishers, at the following rates, post free :— 

United States, 
12 months aes. oa, fs 60 cents. 
Single copies .. .. /2 1... 66, 

Advertisements (Scale of Charges), displayed :— 

£ s.d. 
Front and back pages, by arrangement. 
Ordinary page (whole). . oa - 3 00 

‘i » (half). 115 0 
1 » (quarter) 100 
7 » (eighth) ron 10 0 
o » perl inchincolumn.. 6 0 
” ” ” 4 ” ” oe 3 0 

ExcaancE Column, General Wants, &c. (not Trade)— 
First 20 words, 6d.; and for every 3 additional 

words, ld. 

ADVERTISEMENTS must reach the office not later 
than the 24th of each month. All cheques and postal 
orders to be made payable to Taylor Brothers. 

EDITORIAL communications must be addressed, J. 
Hay Tarror. Advertisements and business communi- 
cations to Taylor Brothers, 56, Chancery Lane, 
London, W.C. 

American Agents.:—The International News Co., 83 
and 85, Duane Street, New York City. 

NOTICE. 

Many CorresPoNnDENTS STILL FORWARD THEIR ComMunica- 
TIONS TO THE Oxtp Appress. WIL THEY PLEASE NOTE 

THAT Our Appness 18 

56, CHANCERY LANE, LONDON, W.C. 

Notes. 

THe manufacturing premises of Messrs. 
Platt and Witte were broken into on the 10th 
ult. Valuable parts of machinery, tools, &c., 
were stolen, together with lenses, gauges and 
various other goods. Besides much damage 
being done, showcases were smashed, doors 
forced open, locks wrenched off, desks and con- 
tents turned out and considerably overhauled. 

4 * * 

In the new catalogue issued by Messrs. Ross & 
Co., opticians, we observe that they have inserted 
the well-known reference table of distances, &c., 
for lantern work, which originally appeared in 
our columns, and that, insteadof acknowledging 
it to us, they prefer acknowledging it to The 
British Journal of Photography Almanac; of 
which they are the reputed proprietors. The 
editor of the Almanac however, when incor- 
porating this table gives us due credit for same. 

* * * 

Trat yellow and blue will make white was 
lately demonstrated by Prof. Bidwell. He pro- 
jected on a screen from an electric lantern a 
ray of pure yellow light, and on top of this 
another of pure blue, and instead of the mixture 
being, as might be supposed, green, it was white. 
Painters, he explained never got pure blue or 
pure yellow on their palettes; such pigments 
always contain green, and when the blue and 
yellow coalesce into white, the green comes out. 

* * * 

THE new electric projection lantern of J. B. 
Colt and Co., of Beckman-street, New York, is 
exciting considerable interest in the United 
States. 
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COMPRESSED gases will now be allowed to 
travel by. passenger train, either as consign- 
ments or as passengers’ luggage, on condition 
that the cylinders properly packed in one of the 
undermentioned description of cases :— 

1. Cases made of hemp. 
2. Ordinary wooden boxes. 
A consignment note must also be supplied in 

all cases when cylinders are forwarded as 
parcels, and must bear an endorsement by the 
sender as follows :— 

“The cylinder used for this consignment 
complies with the conditions that it is made 
of wrought iron or steel of sufficient strength 
and efficiently tested.” 

< 

Mr. Frep.Jas. Stepan, late of 174, Bridge- 
road, Battersea, has allied himself with Mr.1'. H 
Soper, and has lately purchased the extensive 
portrait studio of Denuelen, situated at 147, 
Strand, where, in addition to the usual portrait 
business, they have fitted up arrangements for 
producing transparencies from the negatives 
and prints of those who may wish to have fine 
work done by the collodion process, which pro- 
cess it is their intention to use exclusively in 
connection with the production of lantern slides. 
We have received some slides from them so 
made, and must say that they are exceedingly 
fine in detail; the tone produced is at the 
same time soft and brilliant, whilst possessing 
a rich and pleasing colour. 

a a xt 

Mr. JEx BarDweuu, 93, Cass-street, Detroit, 
Mich., U.S.A., writes: ‘‘ My rooms are the head- 
quarters of the Detroit Lantern Club. Catalogues 
of lanterns, slides, and photographic material 
might do the senders some good, if they please 
to send them to my address. 

* th * 

CamMERA CLuB Puoneeninane CONFERENCE, 
1894.—The 1894 Conference will be held in the 
Theatre of the Society of Arts (by kind per- 
mission of the Council), on April 23rd and 24th, 
under the presidency of Capt. W. De W. Abney, 
C.B., R.E., D.C.L., F.R.S., P.B.A.S. On Mon- 
day, April 23rd, at 3 p.m., the President will 
open the Conference at the Society of Arts, and 
papers will be read from 3to6 p.m. At 8p.m. 
the Conference will be continued, and papers 
will be read from 8 to 10 p.m. On Tuesday, 
April 24th, at 3 p.m., the Conference will be re- 
newed at the Society of Arts, and papers will be 
read from 3 to 6 p.m. In the evening a Lantern 
Slide Exhibition will be given in the Theatre of 
the Society of Arta, for ° which special tickets 
will be required, On Wednesday, April 25th 

at 7.30 p.m., the Annual Dinner for members 
and friends will be held. The Members’ Annual 
Exhibition of Photographs will b2 commenced 
at the Club on the first day of the Conference. 
A complete programnie will be issued later and 
distributed. Visitors are cordially invited to 
attend and take part in the discussions at the 
Society of Arts. 

NoTWITHSTANDING the recent dullness of 
business in general, the Eastman Photographic 
Materials Co. (Ltd.), have been able to declare 
dividend of 5 poe cent for the past year. 

* 

FINDING Mai premises in Southampton. Row 
too small for their increasing business, the 
Platinotype Co. have removed to more com- 
modious premises at 1, Chariotte Street, Bed- 
ford Square, we C. 

+ : 

SINCE we ren the fact that we sent 
a cheque by the same post as that which 
carried the voucher copy to writers of practical 
articles, we have received a goodly supply 
of MSS. from which to select, and at the 
present time have several in type, amongst 
them being—‘ Printing-out Plates,” ‘‘ Lantern 
in Church,” ‘‘ Are Lantern Lectures Declining,” 
‘Enlarging by Day-light,”’ ‘‘ Experiments for 
Domestic Circle,’ ‘* Humorous Lantern Slides,”’ 
“The Optical System,’’ ‘Supply of Oxygen 
to Flames,” “ My First Lantern Show,” ‘ Con- 
densers,”’ ‘‘ New Apparatus,” Simple Method 
of Registering Lanterns,” ‘ Lantern IExperi- 
ments for Teachers, &c., &c. 

a: * * 

WE learn that the sets of slides ‘‘ The Seasons,” 
which have so effectively been given of late by 
Professor Kcenig, were designed and painted by 
Messrs. W. R. Hill & Son. 

tr 4 

THE first dinner of the Biskney Photographic 
Society took place at ‘The City Arms,” St. 
Mary Axe, E.€., on the 22nd ale. under the 
presidency of Mr. F. Houghton. About sixty 
assembled at the festive board and spent a 
pleasant evening afterwards in the form of a 
smoking concert. 

Ba * A 

Just at the moment of going to press, Mr. 
Bishop Dockett called and left us samples of 
his new Haster slides, the colouring of which is 

executed in his usual excellent style. 

Positive dry plates, a picture on which is 
ready to deliver in ten minutes, have just been 

, | introduced by Mr. W. Tylar, of Birmingham. 
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ARCHER'S LANTERN 
THE “IDEAL” LANTERN, .2%s.2%, "eee Site 
Enthusiastic Testimonials from Panl ae Be, G. E. Tham. 

Will show 
to perfection any distance, & feet to 80 feet from the screen. 

THE “IDEAL” DISSOLVER AND CARRIER FRAME. ‘The 
Highly praised 

son, Esq., Manchester Camera Club, and many others. 

most perfect ever invented for Single Lanterns. 
and uzed by the editor of this journal. 

A Wonderfully Good Safety Jet. 
Price 25s. 

Price 16s. 

The “ Photinus,” greatly improved, the most powerful Oil-Light 
Lantern in the world. Price complete £4 4s. 

New Sets of Slides, “Slum Life in our Great Cities,” direct photos. 
‘Hawarden Castle: Mr. Gladstone's Home." 
“Chicago Exhibition by Day and Night." 

NOVELTIES. 

No.1. Price - - £8 15s, Complete. 
No. 2. Plalner Finish, £7 5s. 

No. 3. ‘3 4 £6 10s. ‘: 
New Illustrated Catalogue, Many Novelties, 80 pages, Post Free, One Stamp, 

ARCHER & SONS, Patentees and Manufacturers, 43 to 49, LORD ST., LIVERPOOL. Estd. 1848. 
GENERAL WANTS, &c. 

LIDES GRATIS.—To Lanternists willing to exhibit 
S them, Peek, Frean, & Co., the Biscuit Manu- 
facturers, Drummond-road, S.E., are prepared to lend 
without charge, and to send post free, a pair of coloured 
Magic Lantern Slides, representing two of their adver- 
tisement pictures. 

HARACTER.—The character, talents, and failings 
of any person correctly told from their hand- 

writing or photograph. Fee ls. Address, Madame Ida 
Ellis, Kent-road, Blackpool. 

YCLOIDOTROPES, single or double, sale, or ex- 
change for other mechanical slides.—G. Duven- 

port, Ashbourne. 

G. IRWIN, 3, Melgund Road, Highbury, N. 
I { e Lantern and Limelight Operator. Open to en- 
gagements in London and suburbs. 

WV AGNIFICENT Tri-unial Lantern, latest, cost £60, 
without extras, take £35; gas cylinders, 3 gas 

bags, other accessories, superior effect slides and hand- 
paintings, rarely equalled, returnable list.—A.M.G., C/o 
Editor Lantern Journal, 56, Chancery-lane, W.C. : 

C. HOARE, Lanternist to the Popular Lecturer 
(x. Captain Charles Reade, has vacant dates.— 
39, Beaufort-road, West Green, Tottenham. Enter- 
tainments provided for private parties and schools. 

HADWICK'S Eclipse Carrier, new, never used, post 
free 4s., cost 5s.— Fields, Beverley, Yorks. 

bY Gees Lantern Set forsale, ‘A Trip to the 
ve, Chicago fixhibition," 66, all direct photographs 
carefully and accurately coloured ; a bargain, price £5 5s., 
lecture book included, original price £10 10s. The 
set is well worth the attention of public lecturers, 
lanternists, &c. May be‘had on hire (if unsold) at 
10s. 6d. per exhibition. List and full particulars from 
Alfred Underhill, Dissolving View Artist, 32, Clarendon- 
road, West Croydon, Surrey. 

ECTURES.—An experienced Lecturer is open to 
accept Engagements during April, Attractive and 

popular subjects. Terms very moderate, special arrange- 
ments for charities, &c. For particulars, syllabus, &c., 
write Lantern, 2. Thames-place, Putney. 

OCOMOTIVES.—Slides of Engines, running all 
the crack trains; English and foreign; 13 stamps 

-each.—F’. Moore, 9, South Place, Finsbury, London, E.C. 

L ANTERN SLIDES.—‘“ Fram" (Dr. Nansen’'s 
1 Polar ship) and ‘Viking,’ post free 2s. 3d. the two. 

—H. Rolsted, 22, Tidemandsgade, Christiania, Norway. 

l WOOD Boxes for storing Lantern Slides, each 
holding 50 slides. Price 16s., bargain —Thompson, 

Photographer, 72, Market-street, Bradford. 

A eevee oae Photographic Slides at 6/- per dozen 
are the best and cheapest. Slides made from 

negatives, etc. —36, St. Paul's-road, Canonbury, London. 

ALMER Hand Camera, rapid fixed focus FII 
rotating stops, latest pattern, ebonized with count- 

ing indicator and self-setting adjustable shutter, 63s., 
cost 84s. 4-Plate good R.R. Iris stops of 8, 25s.— Watson, 
63, Wood-street, City. 

HOTOGRAPHIC.—Good Modern Stock of Cameras, 
Lenses, Apparatus, and Material, Optical Lanterns, 

fine collection of over 20,000 Slides, to be sold with 
goodwill, and if desired a large Studio can be had in first 
rate City position.—Apply by letter to X.L.A., c/o Streets, 
Cornhill. 

O GOLFERS. — Lantern slides, Vanity Fair car- 
toons of Messrs. John Bull, junr. and Horace 

Hutchivson, 1s. each, also ‘‘ Siinrise,"' and ‘after the 
Storm," 1s. each, 1s. 6d. the two, postage free,—38, 
Lea-road, Egremout, Cheshire. 

Ne Lantern Slides, views from Christiania 
and neighbourhood, the’ Sandak Kanal and other 

Thelemarken places, forsale. 9s. doz. post free, 2 sample 
slides and list 2/- post free. Remittances by post, 
Money order. — H. Rolsted, 22, Tidemandsgade, 
Christiania, Norway. 

Pp Fes FRAPHS. English views. Extraordinary value, 
Cabinet size 4d. and 2d. each.—Photo, 11, Bothwell- 

street, Glasgow. 

ee for tracing lantern slides, 3} size, 43d per doz. 
1s. for 3 doz.—Photo, 11, Bothwell-street, Glasgow. 

LEARANCE Sale of Lantern Slides.—In lecture 
sets, stories, illustrated songs, hymns, shipping, me- 

chanical. Saturators, jets, regulators and every appli- 
ance for Limelight. Surplus stock, lists free. ~-Baker, 86, 
Fisherton-street, Salisbury. 

ANTERN Slides made from Negatives, Prints 
Photos, etc., 9s. per dozen, mounted and finished 

complete. Send print and P.O. for 1s. for sample slide 
to Bellyse, Sutton Courtney, Abingdon. 
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ILEY BROTHERS “ress 5 BRADFORD. 
LAWSON’S PATENT SATURATORS. 

AWARDED PRIZE MEDAL AND DIPLOMA CHICAGO EXHIBITION, 1893. 

Simple! Safe! Economical! Powerful! Cheap! 
FOR BI-UNIAL 

LANTERNS 

(BRITISH PATENT, Nos. 20,628 and 17,816. American Patent, No, 478,135.) 

HUNDREDS 

have been Sold in 

less than 

Three Months. 

Simplest form of lime-light evcr invented, and the safest lime-light in existence. 
Only 1 tap to.operate for.the Single Saturator, and 1 dissolving and 2 check taps for the Bi-unial. 
Single Lanterns will burn 24 hours with a charge of 4 oz. of Ether. 
Double Lanterns will burn 3 hours with a charge of 4 0z. in each barrel. 
Price of Single Saturator £2 10s. Od. or 1/6 extra with Tray. 
Price of Double Saturator £4 108. Od. Clamp Trays with Screw Clamp 2/6 extra. : The Single will fit any Lantern without any further expense, if already fitted for Lime-light, and if not, will 

require Rose Top and Tray 3/-. 
The Bi-unial Saturator can be easily fitted to any Lantern—we will engage to fit up any Bi-unial body sent to us and put in Special Jet Tray for use if Ordinary Jets are afterwards required for £5 net. 

Lantern body only required. 

The Saturators are Specially adapted for Our 

“PRAESTANTIA” LANTERN 7X2, BEST SINGLE 
PRICE, fitted with Lawson's Saturator, £5 10 O; or with Oil Lamp and Saturator, £6 10 O. 

Our Splendid Bi-unial Mahogany-bodied “SUPERB” with Saturator, £14 14. 
FLEES EY 

CYLINDERS. 
Covers conforming to the Board of Trade and Rallway Companies’ requirements. 

In consequence of the RailwayjCompanies having refused to take Cylinders containing Compressed Gasses by their Passenger Trains unless encased either in Wood Boxes or Rope Coverings, we have made arrangements to supply Coverings manufactured from inch Coir Rope atythe following Low Prices, viz. :— 
Coverings for eit: Cylinders, size 12 x i. with loop and cord ae each. 

” se} ” 1x1 n ” 9» ” 12 ” 21 x 14 n " 3 oy ”" 20 " 33 x 14 ” “ 4- 
" 40 3 x 19 Pf 4/9 ,, “ 3 y 

Larger Sizes at Proportionate Prices. 
These Covers are made from inch Coir Rope, and are very strong, though they are very light, they can be casily removed, and will add but very little to the cost of Carriage when sent by Passenger Train. They will last longer than any Boxes, and are much less bulky and costly. Another advantage is that they can be returned when empty as ‘‘ Empties,” whilst the railway companies will not accept them as ‘‘ Empties"' when enclosed in wooden cases. Full particulars from— 

RILEY BRoOs,, Lantern Outfitters, 
The Trade Supplied. 5S, Cheapside, BRADFORD, Yorks. 
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Are Lantern Stereotropes 
Possible 9 

Tue following sketches will illustrate the parti- 
culars described in last issue ‘ 
on the above subject:—Fig. 1 
represents the form of appara- 
tus adopted by Mr. Colman 
Sellers; Fig. 2 illustrates the 
principle of viewing distant 
objects as though the eyes were 
a yard apart ; whilst Fig. 3 is 
illustrative of the principles of : ° Fig. 1. 
Clerk Maxwell's modification 

i” NM 
H A % 1 

ivi 
4 4 wo ow He 

Fic. 2. 

A 7s) C 

\ 

Fic. 3. 

of the stereoscope, which was brought before the 
notice of British Association 27 years ago. 

——10: — 

Discussion on Saturators. 
(Av tHe Lantern Society.) 

Mr. J. Hay Taytor: What I propose saying 
about saturators will npt occupy much time, for 
a short paper and a long discussion is, especially 
with this subject, better than a long paper and 
a short discussion. My remarks will, therefore, 
for the most part be made with the intention of 
getting such of you who, for some reason or 
other, have been afraid to use a saturator, to 
tell us the reasons why you do not, or will not 
use such an appliance for obtaining an illuminant 
for the lantern; and also that those who have 
found this means a convenient one for obtaining 
an illuminant, will give us the results of their 
experience. 

I will briefly describe the principles of a satu- 
rator. Most of you know that a supply of one 
gas only is used, and that one oxygen; this 
supply is divided into two parts or streams, one 
part passing through material which has been 
saturated with, say, ether, the other stream 
being allowed to reach the burner of the jet ina 
pure state. 

The saturated oxygen, when burned at the 

jet, gives a flame much the same as house gas, 
and it answers all the purposes of such in con- 
nection with the limelight. I suppose that I 
need hardly remind you, as I presume most of 
you are lanternists, that when a certain propor- 
tion of oxygen is mixed with the house gas or 
saturated oxygen, the well-known limelight is 
produced by allowing the flame from this to 
impinge on a lime. 

Saturators of all dimensions and placed in 
various positions with regard to the lantern 
have been used with more or less success for 
some years past, and as ether, when cold, does 
not continue to give off the amount of vapour 
freely to saturate the oxygen, devices have from 
to time been resorted to, in order to keep the 
saturators at such a temperature.as to ensure 
the ether with which they are charged giving off 
its vapour with sufficient freedom to keep the 
light at its best, and also to prevent pops. 

At one time it was not uncommon to place a 
hot brick on the saturator, next we hear of hot 
water jackets which surrounded the apparatus ; 
and then means for obtaining a supply of hot 
air round the saturator were advocated and 
used, a small lamp being placed between it and 
its outside jacket. 

The saturators of the present day are kept 
warm in a very simple manner, by being placed 
inside of the lantern and imbibing its heat. This 
is so simple that one wonders it was not used 
originally; but then saturators, like most other 
things, have to grow or evolute, and although 
some of the saturators which you will see in 
action this evening appear as near perfection as 
possible, there is no knowing but that as the 
march of progress goes on, we may have some- 
thing superior to even them, and that we may 
look back upon them as being clumsy and cum- 
bersome methods of obtaining a light for the 
purpose of optical projection or other work. 
We have here to-night a number of saturators, 

some of which will presently be lighted, and you 
will then see with what ease they can be con- 
trolled, and you will observe that, when a short 
interval is required, it is not necessary to turn 
the light out, but that it can be turned down. 
To do this we have simply to manipulate in the 
same manner as when using a mixed jet, viz., 
turn off the oxygen and lower the supply of 
hydrogen or saturated oxygen until such time 
as it is again necessary to proceed with the 
exhibition, when the gases are simply turned 
up again. 
Now a word about pops or miniature explo- 

sions. So long as there is a good supply of 
ether vapour being given off, and the orifice of 
the nipple is not too large, pops are not to be 
expected, and I may here say that when such 
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occur they generally arise from the pressure of 
the gas being diminished. 

If the saturation is not complete we will find, 
on turning off the direct supply of oxygen, that 
the lime still remains incandescent. This 
denotes that there is sufficient free or non- 
saturated oxygen reaching the nipple to produce 
the requisite proportion to obtain incandescence. 

Now, if we proceed to turn this out, we have 
a pop as soon as the pressure is reduced beyond 
acertain point. In the tube containing the gas 
we have an explosive mixture of gases, and 
when the pressure is taken off, it fires back and 
produces a pop; and according to the length 
and bore of the tube, so is the intensity of the 
explosion. When we light up the saturators I 
sball endeavour to produce the conditions for 
giving an explosion and shall try to obtain such, 
only it will be necessary for you to be very quiet 
at the time, as it will probably not be louder 
than the sound made were one to give a tap on 
the table with the end of a lead pencil. If 
saturation is complete, the saturated gas can be 
turned down to a mere bead, or in fact com- 
pletely out, without the slightest sound 
whatever. 

I have found that an informal conversaticnal 
meeting under the guidance of a good chair- 
man—such as we well know Mr. Nelson to 
be—conduces to much valuable information 
being obtained. 

Sorne present have told me that they would 
on no account use a saturator, althcugh it was 
their intention to be here to-night merely to 
listen to what was said, but they declined stating 
any reasons why they looked upon such 
apparatus with distrust. This is a little unfair, 
for if they are quite satisfied as to the great 
danger attending their use it is only right that 
they should point out to others what they con- 
sider to be the disadvantages or danger. 

1 think I have said enough to sct the ball 
rolling, and would now hope that those who 
look upon them as dangerous will state their 
reasons for this belief, especially as we have 
among us the inventors or makers of most of 
the saturators, who, of course, know best about 
them. 

I observe among the audience a gentleman 
who has often written against saturators. I 
refer to Mr. C. Goodwin Norton. Perhaps in 
course of discussion he will kindly give us his 
views on the subject. On the other hand, we 
have present Mr. Timberlake, who has had 
probably as much experience as anyone, having 
been experimenting in this line for five and 
twenty years. Myreason for naming these two 
gentlemen is that we may make a commence- 
ment as soor as possible. 

I will now try to give you an explosion, as I 
have endeavoured to arrange a saturator with 
the requisite conditions. You will observe that 
oxygen is passing through the ether shown). yet 
there is a small incandescent spot on the lime, 
occasioned by the oxygen not bring suticienily 
saturated. 

If we now turn out the light the chances are 
there will be an explosion. (After a short pause 
the explosion, which was just audible, occurred). 
There are a number of saturators on the table, 
the working of which will be described either 
by their owners or inventors, but I would 
explain in the absence of the inventor, that this 
(Gridiron) saturator is about to be made ira 
slightly different form; here is a model of it 
which is not quite finished. There is a nut 
which adjusts the lime nearer to or further 
from the nipple, while a nut immediately 
behind turns the lime. The Lawson saturator, 
in both its single form, and also arranged as a 
biunial, will be shown by Mr. W. Riley. There 
are one or two other forms of apparatus which 
have been placed upon the table by some of tbe 
audience, description of these, I presume, will 
be given by their owners ; and now I expect that 
those who consider saturators dangerous will 
enlighten us, and in the discussion this evening 
I hope we may all be able to obtain interesting 
information. 

Mr.C. G. Norton: It is hardly fair to ask 
me to support saturators, because Mr. Taylor 
knows I have had no experience with those 
which go into the lautern, my experience is with 
those of the old form. Some two years ago I 
illuminated a large advertisement board,and todo 
this used what was known, I think, as a double- 
barrelled saturator, and got a good light with it 
for upwards of an hour and a half. A policeman 
came along—he was not after me—and said, 
“ What a fine light you have,” but just at that 
instant there was an explosion like a small 
cannon. I went to see what was the matter, 
and found all the taps off, and something wrong 
with the regulator. Now I never understood why 
the saturator exploded; I used it about thir- 
teen or fourteen times to illuminate this adver- 
tisement board, and had no explosions until 
this one. What struck me was this: A few 
nights after [had an entertainment to give to 
children, and supposing I had used the saturator 
inside the hall! As far as I can see it would 
not have hurt the children, but still some of 
them might possibly have been frightened. I 
have nothing to say against the use of the 
siturator amongst gentlemen who are quite 
fearless, but what I do say is that, as regards 
the old form of saturator, it should not be used 
where danger might arise from a panic. 
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I believe it is usual with these old forms of 
saturators to turn out the hydrogen, that is the 
mixed gases of ether and oxygen, first, and that 
that would prevent an explosion, I thought I 
would try this plan. { turned out the etherised 
oxygen and I heard something crack, which 
was a valuable six-inch condenser, the cold 
oxygen playing on the lime caused this. 
Now when | use a saturator I turn out both 

together, but I never have used a saturator in a 
hall, and at present I won’t doso. Idousea 
saturator sometimes, because the gas company 
charge so much. I am obliged to econornise 
and drive my hydrogen through the saturator. 
About 5 feet will make up to 1d feet, taking up 
10 feet of ether vapour as it passes through. 
But there is even some slight danger here. I 
was down at Ely and sent a boy out for a 
pennyworth of benzoline ; he got it, and thought 
he would fill the saturator with it when 1 was 
not present. Tle is about 14, and smokes 
sometimes-—when no one is about. He thought 
he would have acigarette, and struck a light, and 
I was told that the flames went up about 14 feet. 
I suppose it was only half this—that would | 
be 7. He burnt a hole in the floor, and also 
burnt some curtains which he threw over the 
flames. That is one of the dangers in using 
benzoline. If it had been ether, which is much 
more inflammable, things might have been 

‘worse. The vapour is heavier than common 
air, and will rise up and flow over the bottle, 
and if you go down on your hands on the floor 
you can smell it. 

Again, ether may not be carried by rail, at | 
all events by passenger train; some day there 
night be an accident, and the penalty by taking 
it by rail is £20. 

Again, I fail to see the advantage except to 
augment the supply of hydrogen. Gas is now so 
cheap—and I hear the whisper that a new 
company is to be started to give us gas at about 
3s. 6d. a thousand feet. You must have one 
cylinder under any circumstances. Ether does 
not cost very much; we usc about four penny- 
worth during an exhibition. Why not use the 
extra cylinder then? 

‘here was onc other thing I forgot to tell you 
about saturators. I went to a shop and bought 
one. On my way home I thought I would get 
it filled. The man took it inside, and came 
rushing out again in a few minutes; there was 
a small pin-hole, and the ether was coming out. 
Now, suppose that happened when it was 
alight! It is quite bad enough when the 
nozzle is burnt out; but what if it were un 
ether saturator; who would put the fire out 
then? I must say that I have had no experience 
with the new forms of saturator, my objection 
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to them is using ether at all, and if I could afford 
it [ would not use it to augment the supply of 
hydrogen. 

Mr. THos. Timbernane: I can only say that 
I have had twenty-five years’ experience with 
saturators, and I do not use mixed gascs uuless 

I am obliged to do so. I can obtain a vreater 
light with less trouble, and a larger degree 
of safety with a saturator than I can with a 
mixed jet. 

The first apparatus that I attempted to pro- 
duce was this one—a $ lb. coffee canister with 
two pipes, inside there is a picce of sponge. I 
filled it with benzoline and blew through it, and 
the amount of flame coming out brought to my 
tind the fact that, at taat time, benzoline was 
said to be the light of the future. Conscquently 
this lead me to try the experiment of augment- 
ing the supply of gas to the lantern, but I never 
got a satisfactory light by means of beuzoline 
and house gas. 

J next tried dipping a flannel in warm water 
and wrapping it round the canister, ‘l'his 

| succeeded fairly well, but the heat was intense. 
After that I started in another direction; I 
endeavoured, though I had never seen a satu- 
rator, to construct an article I should be able 
to heat where there was a fire, and this (holding 
it up) is the one—across it there are certain 
compartments in a zig-zag, and there is a wick 
coming from the bottoin to the top, which 
Induces a succession of the flow from the bottom 
to the top. 

‘This answered very well, but I found the pops 
a terrible nuisance. I have had more than one 
that anybody in the roorn could hear without 
requiring to be quiet (as in Mr. ‘Taylor's case). 
To a great degree these were owing to a cooling 
ofa moisture in the pipes. Ishorteued them aud 
found it better when I used hot bricks, but 
the bricks would get cold, so then I thought 
I would get a bucket of hot water, and I made a 
can with round compartments and put this in 
a bucket of hot water. However, I found the same 
difficulty, the vapours would condense in the 
pipes. Afterwards I tried one with warm air— 
here is a canister of that kind which I will 
show you —standing that on anything convenient 
and putting a lamp underneath, it produces -a 
warm jacket of air right round, which keeps it 
beautifully warm. [ had no pops except when I 
turned the light off too rapidly, in which$case 
there would be a small pop. 

Well, after I had tried these I went on with 
another one, a 6d. tin boiler turned upside down, 
now inside there is a vessel which has seen good 
service. With one of these I had the nearest 
chance of an accident; the saturator had got 
somewhat cold through not being used, and my 
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man was terribly frightened of saturators. The 
consequence was that he fumbled about when 
he was turning off the lights, and turned off the 
hydrogen. There was a loud report, but no fire. 

I have burst more than one or two saturators. 
This one (see illustration in Optica Macic 
LanTERN JournaL, September, 1893, Fig. 2.) 
was, to my expectations, as near as I could get 
with benzoline. The small lamp _ produces 
sufficient heat to render the benzoline of com- 
merce volatile if you can keep up a sufficient 
supply of hydro-carbon. 
When I constructed this one, finding it a 

great improvement, it encouraged ime to go 
on again. It bas a jacket containing the 
warm air, which is kept hot by a little lamp. 
The four tubes are all communicating, and on 
the top was fixed the T piece. The jets were 
the main difficulty, they would spit out, which 
caused a little flare. I let it burn itself out. 
My next idea was that we should have some 

method of warming which would not require 
constant attention, so I produced this one 
(illustrated in OrricaLn Macic LANTERN JOURNAL, 
September, 1893, Fig. 1,) which consists of two 
tubes; they are packed and the packing is held up 
by wire gauze; there isa shield and you could use 
any ordinary jet; the flexible tube connection was, 
however, not good, and the next thing I pro- 
duced is my latest saturator. I have patented it, 
and, therefore, feel free to show it in public. 
I put a small nut on the top of the lime pin to 
prevent the lime from falling off, as I will invert 
it. I generally use an automatic regulator. I once 
bought a saturator said to be perfect, but it did 
not appear to be so, for it blew to pieces, and 
some people told me it would blow me to pieces 
with it. But the effect was to make me more 
determined than ever to overcome the difficulty. 
Let us all have a try and see what we can do 
to find something which will be free from all 
the objections Mr. Norton has urged against 
saturators. 

Here Mr. Timberlake proceeded to experi- 
ment, and said, ‘‘I will seeif Ican get a good 
light. I now produce what I call a forced light, 
now provided anything could go wrong it would 
surely occur now. You can lay it upside down, 
or do anything you please with it, and it can 
hardly be forced more than it is being forced 
now. Of course you can regulate it to any 
desired extent (regulation shown). As far as I 
am concerned it is not a perfect apparatus, 
although I have patented it, but you will prob- 
ably say that it is safe enough.”’ 

Mr. K. Baker, of Salisbury:—‘‘ May I ask if 
you can get a quiet light with that?’’ to which 
Mr. Timberlake replied ‘‘I shall be pleased to 
show youa quiet light.’”’ ‘‘ May I ask what is the 

illuminating power?’ ‘S00 power, that 1s a very 
large one for general use, and I have a smaller 
nipple one which I can fit on.” 

Mr. W. Riley, of Bradford: I am sorry 
that Mr. Lawson, the original inventor 
and patentee of the ‘* Lawson apparatus ”’ 
is not able to be present; but I can speak for 
those who have been using the saturator night 
after night during the season, and who would 
be able to testify that they have never been 
able to produce any pop which could startle 
the audience. The ‘‘ Lawson" saturator claims 
to be the simplest lime-light apparatus that can 
be imagined, there is but one tap to be manipu- 
lated, there are not several taps by which one 
can be confused. We will now light it up 
and show you the mode of setting the thing 
going, and then will show you the bi-unial 
saturator, which has only just been 
perfected. First of all, when the manipulation 
is adjusted as to height of nipple for any lantern, 
it is done for all time; you can of course lock 
the nipple when it is in position. Perhaps the 
greatest objection to saturators is that it is 
sometimes very trying to pour the ether very 
gently into the narrow orifice, but this is a mere 
detail. 

As to its safety—-We have now sold some- 
where about 350 of these saturators, there is no 
secret about it, and many have been sold to 
people with no experience of lime-light or lantern 
work in any shape or form. 

Of course saturators are a great advantage 
where the house gas is not to be obtained, and 
scores of people have written saying they have 
never before been able to use lime-light because 
of the cost. Many of the lime-light lectures in 
small places are entirely dependent on the pro- 
ceeds, which are frequently very small indeed ; 
and when they can have the light for about 4d. 
it is convenient to use this form of lime-light. 

Out of all these cases we have not had a 
single complaint of any accident or scare re- 
sulting from their use. On the other hand, 
there have been gentlemen using them night 
after night and they have had no hitch. That 
speaks for a safe saturator, and I do not think 
it safe to contrast the new form with the 
antiquated barrel saturator 
We have certainly had pops with modern 

saturators, but noserious accidents; the objection 
alleged against their use is that of affecting the 
audience who are soon frightened. Still there are 
lecturers like Professor Malden and others who 
fire pistols for effect, &c. 

With this as Mr. Taylor showed, it is difficult 
to get even a slight pop. When we light the satu- 
rator at first the tap is nearly in a line with the 
nozzle, and the way to mix the gases is to turn 
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the handle a little way to the right. It is so | 
simple that we know of many cases where boys | 
of about twelve are using the apparatus regu- 
larly. 

Mr. J. H. Barron (of Manchester): Can 
you turn the light very low ? 

“It can be done with turning it to the left, 
then you have to admit the pure oxygen again.” | 

Mr. Rinry procecded : Tue only time when a 
liability to pop occurs is when the ether is 
becoming exhausted, but as a general thing it is 
difficult to produce a pop. 

Mr. Baker (Salisbury); What kind of regu- 
lator do you usc? 

An automatic one. 
How have you the front valve ? 
If you adjust the screw below the mlpple it 

- it modifies the pressure. 
But you cannot do so in the lantern ? 
No. 
May I ask how much you reckon to unscrew 

this from the original condition ? 
Half way round, often. It varies so much in 

the screws. 
Do you not think if would be an improve- 

ment to have T pieces ? 
We are making them for next season with a 

milled head, for they sometimes get broken off ; 
pe ople turn them in instead of turning them 
out. 
Now see the double saturator in the operation 

of dissolving. It has been one of the greatest 
difficulties so far, but this dissolves without any 
Op. 

. Prof. Kornic; May I ask if you use an ordi- 
nary dissolver ? 

No; any of you can sec the dissolver at 
work; it is fixed at the back; there is one 
dissolving tap with one small screw tap, when 
once fixed, that rarely nceds to be altered. 

Mr. R. Sarr: If you have both lights on, 
have you to increase the pressure of the 
oxygen ? 

Not if you use an automatic regulator. 
Prof. Kornte: Can the single saturator be 

used with an automatic regulator ? 
Yes, by adjusting the screw below the nipple 

to the strength of the regular spring. 
Mr. Woorr; Would there be any likelihood 

of the interior tubes clogging ? 
No, I think not. 
Mr. EK. Baxer: Does it work equally well 

with benzoline ? 
We don’t use benzoline at all. 
If you did use benzoline, the ordinary would 

do, I suppose ? 
A Visitor: I was using ordinary benzoline 

with a saturator, and I think it ought to be put 
on the instructions that you should be careful. 

‘ apparatus. | 
happened 

I took it home and put it in and had some big 
pops which nearly knocked the bottom of the 
saturator out. Afterwards it appeared there 
was some oil in the funnel with which they 
poured the benzoline in. 

Mr. E. Baxer: Have you tried gasoline at 
all? 

Mr. Riney: No, we have not. 
Mr. R. R. Brearn: I have had a little ex- 

perieuce with saturators, but my experience is 
much more with this form of saturator (Brough- 
ton tank). It was invented, I believe, or 
brought out before the public by the late Rev. 
Mr. Hardwich. I have uscd this now successfully 
for nine years, and have never had a hitch. 1 
have used it with a bi-unial and with a single. 
I used it quite in the open without any heating 

think accidents which have 
with tbe ether saturators have 

occurred with the triple lantern. I remember 
once a saturator of this description was supplied 
to a railway porter who bought a triple lantern 
and wanted to use something cheap. Of course 
ether was cheap, and he had one of these 
saturators; but I told him not to use it for the 
triple lantern, but if he did he was to keep it 
well charged with ether. Three weeks after he 
had blown the taps out, but no damage was 
done. This saturator (Gridiron) was sent to 
me by a gentleman to test for him, and the 
first thing I did was to blow about ten fect 
of oxygen through it. He told me it had not 
been used, so I exhausted it, and when I had 

; passed oxygen into it I shut it off and thought 
I should get an explosive mixture. When | 
applied a light to the nozzle it only gave a little 
snap. 1! madc it hot and gota flame about 
eighteen inches long, but got nothing more. 
Then I passed oxygen into it, and of course it 
rapidly cooled it. Then I suddenly shut off 
the oxygen supply and simply got asnap. I 
wanted to burst the thing, but could not; it mercly 
went out, so I thought it was perfectly safe ; 
but I still prefer my own kind, I can use it for 
three hours and it is perfectly safe in my bands. 
Another expcrience was with Mr. Donkin. In 
coming round to me behind the lanterns, he 
put his foot on the oxygen supply. Of course 
I heard a snap in the lantern, but nothing else 
happened. He took his foot off and said: «I 
will use ether mysclf in future.” Next 
weck he took it down to Cambridge with him 
and all was satisfactory. It gave me confidence 
in the ether saturator of that form, but at the 
same time I do not see that for persons, say in 
London, there is any need for them. Give me 
a pair of cylinders and I think it quite safe. If 
an instrument of the saturator class were to 
explode, what would occur? I think there 
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should be a safety valve of some descrip- 
tion. I have had a Scott saturator, and I have 
had the cork blown out and got a flame ten or 
twelve feet high. It goes out quickly—so do 
the people as a rule. But you don’t want 
that sort of thing in a public exhibition. 

There is no need for people to use more than 
four feet an hour of ordinary gas, and I think it 
is a matter of cost. It ether cannot be carried 
by rail under a penalty of £20, where do country 
people get it from 2? When I did use it—I have 
not <dlone so since last September—it cost me 
something like 1s.Gd. a pint, and it was quite 
sufficient to give me all the light I wanted. 

Mn. Rinry: Ether can be sent by rail; we 
are constantly doing so. 

Mr. C. G. Norron: Would Mr. Beard mind 
explaining how he works the two lanterns with 
the Broughton tank ? 

Mr. Rh. R. Bearp: Just the same as an 
ordinary lantern. You take this tube (pointing) 
to the one inlet, and this to the inlet of the 
hydrogen side of the dissolver, and you light up 
in the ovdinary way. There is no difficulty 
whatever. When turning the ether out, I turn 
off the oxygen at the jet and then the cther at 
the tank. I keep a constant pressure behind 
the ether, then I know there is no flame which 
can conie back, for when you stop your supply 
you let the flame travel back. It is packed with 
wv lot of ashestos and such lke, and I used to 
use the punice tube of Professor Harwood. 

I found, in passing the mixed eases through 
pumice of that description, it gives a yellow 
tinge to the light ; in the ether I saw no differ- 
ence in the flame. 

Mr. W. H. Ilarntson: I should like to say 
that if I had asaturator which did pot blow up, 
1 should like to know the reason why. I think 
those who, like myself, know very little about 
ether saturators would have been pleased if we 
had been given a few sketches on a black board. 

Mr. R. R. Bearp: I should like to try and 
give an answer to the question ‘“‘Why saturators | 
do not blow up?” I think it is because they are 
packed with astestos sponge, and it is well 
known that the flames do not go into the pores 
of this arrangement. Oxygen and hydrogen 
nixed, of course, will almost always explode, 
but it was found that pumice prevented the 
flame from getting from one side to another. I 
think this is the reason. I have never used a 
saturator when I could have had gas. I felt 
that with a pair of oxygen cylinders, I could 
obtain a splendid light, although this evening I 
have seen some beautiful results, and I think I 
may, be inclined to adopt it more largely than I 
have done. I feel convinced the element of 
danger is not sc large as it has been made to ; 

appear. I have never had an accident of any 
kind. I have taken every precaution. 

After some more discussion ably carried on by 
Messrs. Golding and others, 

Mr. Norton said: With regard to the satura- 
tors being stuffed, I have seen three saturators 
which were stuffed, which have blown up; two 
with the tubes blown off, and the other had the 
barrel spread like a book. 

Automatic valves have been discarded many 
years ago, because they have been found useless. 
They may do with ether saturators, but not 
with a mixed jet. ‘The only accident I had was 
on a Good-Friday, when I suppose I ought not 
to have been using the lantern. I was, how- 
ever, amusing the children. 1 think I] was 
showing them Scripture slides, and I turned the 
tap off and the gas went back through the bag 
which was burning, and yet the tap was turned 
off. I subsequently sub:nitted that to Mr. Beard. I 
asked him the question, and he said it was a bad 
tap and was not made by him. And now with 
regard to this 800-candle power, it is ditficult to 
judge of this. I have a jet at home of which I 
don't know the power. I should like to try this 
jet beside the 800-candle power ether saturators. 

Yhere is one thing I wish to ask—how the 
light is centred by the double saturator. I 
suppose there are some means of tilting it up or 
down ; this was not pointed out. 

Mr. W. Ritry: The nipple screws up or 
down, and any side movement can be governed 
by the jointed rod. 

Mr. Warr: Do you turn the nipple round 
when the light is on; if so, how about the 
condenser ? 

Mr. W. Riney: If it was my condenser I 
should not turn it on so that the light touched 
it. If you once get this adjusted it is right 
for future use with the same lantern ; it may be 
a little trouble at thestart. There is,however, no 
great difficulty about this ; we find that we can 
gauge it pretty well, but I admit that it is more 
difficult to centre it than with the ordinary jet. 

Mr. J. H. Barton, of Manchester: After the 
experiments, it seems pretty conclusive to me 
that we get the light better at all events than 
with the ordinary jets ; I cannot think but that 
if the gas companies would sell their gas at 
reasonable prices anyone would use saturators. 
I would prefer to have two gases, and I can- 
not perceive of anything more convenient than 
one small cylinder containing gas. The diff- 
culty is tbat you cannot get the gas under 34d. 
or 4d. per foot ; but if the companies were to re- 
duce their charge, where would the saturators be ? 

After further discussion, in which argu- 
ment Mr. Keenig and Mr. Golding took 
prominent parts, Mr. E. M. Nelson summed up 
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as follows: We have had a most interesting 
exhibition of these saturators, and certainly we 
have had a number of pranks played with thein. 
I cannot say [ can give you any personal 
experience, never having used one, but I have 
used oxy-hydrogen. I have always used a 
mixed jet and had no accident. 

I think we have here before us very valuable 
apparatus, which I should like to use in country 
places, and should not have the slightest 
hesitation in doing so, though I was nervous 
formerly. Now, I would certainly noi be afraid 
to use any of these apparatus, and I think it a 
great advantage in far-off country places, where 
there are large expenses. The carriage and 
freight of gas cylinders is a very large item. 

I should certainly not have any hesitation in 
using a saturator after what I have seen 
to-night. I think it is a very valuable invention 
for the iantern. Iai highly gratified at seeing 
so many people here, and we have had a most 

interesting and pleasaut discussion on this 
subject. 

Owing to the lateness of the hour, Mr. J. Hay 
Taylor was not called upon to reply tuo the 
various speakers. 

——:0:——— 

A Luminous’ Fountain. 

Mr. Gustave Trouve’s luminous drawing room 
fountains were described by us (La Naturc) at 
the time of their presentation to the Academy 
of Sciences, The simplicity of the mechanism 
and the direct and powerful illumination of the 
liquid wheat sheaf jets permitted of reducing 
them to so small dimensions that the inventor, 
ion addition to his drawing room model, con- 
structed luminous fountains of demonstrations 
for cabinets of physics and even table fountains. 
The same advantages were likewise to facilitate 
the construction of monumental luminous 
fountains. As the jets of water are entirely 
united in the luminous pencil directed by a 
parabolic projector of a very sharp curvature, 
it will be conceived that with an adequate elec- 
tric source the dimensions of the fountains may 
be as large as one desires; and, since such 
source may always be given the intensity de- 
sired, one will find himself practically arrested 
only by the rapidly-increasing difficulty of 
submitting great masses of water to considerable 
pressure. Such a fountain adorns the winter 
conservatory of the magnificent Craig-y-Nos 
Castle in Wales, the royal home of Madame 
Adelina Patti Nicolini, the. great cantatrice. 

This fountain, which weighs ten thousand 
kilogrammes, and is placed in a basin of water 

six meters in diameter, is automatic. The 
water that falls back into the basin is led by a 
discharge pipe to a small overshot wheel, which 
through the intermedium of an endless screw 
and a train of wheels actuates two circular 
screens with sectors of variously coloured 
glasses. ‘These two screens, one of them 
mounted ceutrally upon rollers and the other 
ecceutrically, revolve in opposite directions, 
with equal or unequal velocities, as may be 
desired. To sixty revolutions of the bucket 
wheel corresponds about one revolution of the 
discs. ‘he combination of the double rotation 
and of screens with multiple colours is a happy 
one, in that the effects of light obtained are very 
unexpected. 

The aspect of the jets, in turn monochroma- 
tic and polychromatic, and incessantly varied, 
like the figures of a kaleidoscope, seem always 
new. 

The automaticity of the great condensation 
of the light at the focus of the reflector accom- 
modated itself better to incandescent than to 

arc lighting, but this required quite small al- 
though very powerful lamps. ‘To this effect, 
Mr. Trouve has bent the carbon filiment into a 
spring of five or six spirals. The luminous 
power, concentrated into a very small space, is 
thus quite sufficient and easy to place at the 
centre of the reflector. In the present case, 
the electromotive force being 110 volts and six 
amperes, the consumption of one lamp is at the 
rate of one candle per three watts, and of 220 
candles per lamp, say 880 for the four lamps. 

Precautions have been taken to prevent ram 
strokes upon the glasses on the entrance of the 
water. A bell glass placed in the interior of 
the rock is branched upon the conduit, and the 
cushion of air obtained so deadens the blow 
that no break is to be feared. The thickness 
of the glasses is twenty-five millimeters and 
their diameter 300. 

The illustration shows the arrangement of 
the glasses, screens and reflectors. These new 
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fountains require no.maintenance; a cock is 
turned, the water enters and the circuit is closed 
simultaneously. The cost of installation lixe- 
wise is reduced to a'minimum. There is no 
subterranean foundation work, and any basin 
can be used just as it is. The whole of the 
expense is therefore reserved exclusively for the 
decoration. 

= 

An Experiment. 

Write with acetate of cobalt or with muriate 
of cobalt previously purified from the iron 
which it generally contains. When the writing 
has become dry these letters will be invisible, 
warm the paper a little and the writing will 
become a beautiful blue. 

——!0:—— 

About Gas Cylinders. 

(Continued from p. 37.) 

No. 1 cylinder was twice raised to a height of 
395 ft. and dropped horizontally upon a solid iron 
block 12 in. square, each blow bending the 
cylinder to an extent of about three-quarters of 
an inch. It was then dropped vertically on its 
spherical end, having a clear fall of 31 {t., 
when it was found that the impact had only 
flattened a part about the size of a penny piece, 
It was crushed with a fifteen-tons blow, received 
while it lay across an iron block, and it was 
finally bent with the same blow into the shape 
shown, whilst it was supported on two anvils 
set 4 ft. apart. . 

No 2 cylinder was dropped horizontally across 
an anvil five times from a height of 35 ft., 
receiving the blow each; time on the same 
spot. 

No. 3 was dropped twice from a height of 
35 ft., and then crushed into the shape shown 
by a fifteen-tons blow. On these cylinders 

contain the full quantity of gas. 
I need make no further comments on these | 

remarkable tests, but will pass on to consider 
secondly the solid-drawn type of cylinder. The 
interesting experiments recently conducted by 
Professor Goodman, of the Yorkshire College, 
Leeds, were exclusively on this type of cylinder, 
and it is one special make of solid-drawn cylin- 
ders which has become discredited since the 
Bradford accident, and which the oxygen 
companies, for reasons to which I shall refer, 
have now at length decided not to: fill. ‘he 
question of the safety of cylinders for rough 

handling turns largely on their annealing. In 
describing their construction, I said that, after 
being finally drawn cold through the last die, 
they were carefully annealed, in order to restore 
the metal to its original state of ductility. To 
do this, the cylinders, before leaving the maker’s 
works, are heated to a dull-red heat in a suitable 
furnace, and then allowed to cool down slowing 
in another chamber. This point of annealing 
in connection with solid-drawn cylinders is one 
which the Brin’s Company have never disre- 
garded, and we have from time to time made 
experiments on new cylinders just to prove the 
maker's bond fides in this and other respects, 
and I may say at once that, until the Bradford 
accident, we have never had occasion to question 
the care or skill with which all makers of this 
class of cylinders have conducted their business. 

Professor Goodman, by his tests on fragments 
of the exploded cylinder, proved beyond question, 
as stated at the coroner’s inquest, that the 
Bradford accident was due, primarily, to the 
cylinder not having been annealed, and one of 
the most serious features of the case was that it 
had passed the tests of an oxygen company, and 
bad been filled with gas by them in the firm 
belicf that it was safe for use. In short the 
accident showed that with all the tests employed 
by the compressing companies, it was possible 
for an unannealed, and consequently unreliable, 
cylinder to get into circulation, and it has served 
at least on2 useful purpose, inasmuch as it has 
proved the necessity for the adoption of re- 
annealing as an additional safeguard. 

The cylinder which exploded at Bradford, 
however, was proved to be not only unannealed, 
but also of unsuitable metal, and the natural 
question it gave risc to was this, If makers can 
sen] out one cylinder of this kind, why not more ? 
The oxygen companies were placed in an awk- 
ward position by the accident. If they continued 
to fill cylinders of this particular make after the 

' facts which came to light at the inquest, they 
; _ assumed grave responsibilities. 

being subsequently gauged, they were found to 
If, on the other 

hand, they refused to do so, they would cause 
many of their customers serious inconvenience 
and Joss, and might further do unwarrantable 
injury to the business of the cylinder makers in 
question. All these points were seriously con- 
sidered, and I am convinced that we adopted 
the only fair and rational course. Some day, 
should the necessity for our doing so arise, or 
should the makers at any time demand it, we 
are ready to make publicour reason for definitely 
refusing to fill any of the cylinders of this make 
which are now in the trade. Meanwhile, I need 
only state that, in adopting this course, we have 
acted not through any of the motives of hostility 
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which have been attributed to us by some, nor 
even on our own judgment alone, but on the 
unhesitating recommendation of a well-known 
and absolutely impartial expert, in whose hands | 
we placed the matter for decision. Owners of 
these cylinders have said to me, ‘‘ You make a 
lot of fuss about one particular make. Have 
you evidence to prove that the other solid-drawn 
cylinders are safe?’’ My auswer is “ Plenty.” 
The first requisite of a solid - drawn cylinder, 
just as much as a lap-welder one, is a ductile 
metal, and there is an accumulation of evidence 
to prove that these cylinders fulfil that condition. 

I hardly like to conjecture on the number 
which have been filled by the Brin Company, 
but it is many thousands, and, so far, there has 
never been an accident with them. Further 
than this, as I have already stated, we have at 
intervals destroyed these cylinders, just to test 
the ductility of the metal, and I have never met 
with an instance in which the results were un- 
satisfactory. The figures I have alrcady quoted 
are based on these tests, and they are, in them- 
selves, evidence of the suitable character of the 
metal. Perhaps,however, the best evidence of all 
is the test made Ly Professor Goodman on one of 
these cylinders in his recent investigations. 
The cylinder’ was one which happened to be at 
the Yorkshire College at the tyne, and I will 
quote from his report :-— 

‘The cylinder when fully charged with oxygen was 
dropped through a height of 22ft. on toa block of cast 
iron. It alighted on its bottom end, and was very slightly 
indented, so slightly that few were able to detect the dent 
until it was pointed out. After discharging the oxygen, 
the cylinder was subjected to an internal hydraulic 
pressure of two tons per square inch, which was left on 
for about a quartcr of an hour. No bulging or distortion 
could be detected by careful mcasurements. The cylinder 
was then considered safe, and was returned to the Oxygen 
Company to be refilled. On its return the cyiinder was 
again dropped through a hcight of 22ft. and another very 
slight dent produced. The cylinder was then taken to 
the top of the Engineering Department of the College, 
and was twice dropped through a height of 50ft. The 
first time it alighted on a sharp corner of the cast iron 
block, and the second time on the flat surface of the 
block; the only result of the dropping was to produce 
two small dents. The cylinder was then laid flat on the 
table of the testing machine, and a sharp \/-block pressed 
into it with hydraulic pressure in order to find to what 
depth the cylinder might be dented before giving way. 
The pressure was gradually increased until the cylinder 
(4ins. diameter) was squeczed almost flat, and the 
\V-block had made a dent two and a quarter inches desp; 
it then suddenly tore apart along both sides, producing a 
loud report, but without dislodging a single loose frag- 
ment. The cylinder, although torn, is still in one piece. 
Thus, if such a cylinder had been accidentally burst by a 
railway collision or otherwise, the probability is that no 
one would have been hurt. Every precaution was taken 
to prevent personal injury when the experiment was 
made by packing it round with bagging and timber. The 
former caught fire when the rupture took place.' 

Idon’t think better evidence than this of the 
reliability of properly constructed solid-drawn 
cylinders could be found. Our determination 
to reanneal them at intervals of three or four 
years is simply the outcome of the lesson 
taught by the Bradford accident. It is an 
additional and inexpensive precaution, and one 
of which the makers themselves approve. 

Iwill now turn to the methods we employ for 
ensuring the reliability of cylinders before 
filling them with gas. 

Every cylinder, when it is delivered at the 
works, is first examined to see if it bears the 
Company's test marks. If it does not, we 
know that the cylinder has never previously 
been filled by us, and it is at once sent into the 
testing shop. There it is first cxamined and 
weighed in order to discover the type and 
approximate thickness. If these are satis- 
factory, it is charged with water and tested 
hydraulically to a pressure of one and a half 
tons in a special apparatus, by means of which 
the effect of the hydraulic test is registered. 
The principal object of the apparatus is to test 
the elastic limit of the metal of the cylinder. 
If the hydraulic test strains the metal beyond 
this limit, it is at once registered on an 
indicating tube, and the cylinder is condemned. 
If, however, as in the great majority of cases, 
where cylinders have passed the weight test no 
permanent stretch is registered, the cylinder is 
considered satisfactory, and it is stamped on 
the neck and valve with the Company’s test 
mark, Under the test mark on the valve a 
figure denoting the ycar of the test is stainped, 
and, finally, if it already bears a number, that 
number and other particulars, such as exact 
date of test, owner, and type of cylinder, :are 
registered in a test-book; or, if it bears ‘no 
number, a number is given to it, and similar 
entries made in the test-book. After that ‘the 
cylinder is sent to the factory and filled, and, 
as far as the Compary is concerned, it is -con- 
sidered safe for any amount of use during a 
period not exceeding two years, at the end of 
which time they consider it desirable to retest 
the cylinder. When it has been retested and 
proved satisfactory, another figure, denoting 
year of re-test, is entered in the test-book, and 
so on, until, I believe, a very remote period, 
when the cylinder will ultimately give out under 
the hydraulic test. It is hardly necessary to 
add that it is only a small percentage of the 
cylinders delivered at the -works daily that 
require to be treated this way. In the majority 
of cases they already bear the Company’s ‘test 
mark and the figure indicating that tbey have 
been tested within two years. In such -cases 



hey are sent direct into the factory to be filled. 
A great deal has been said since the Bradford 

accident about the folly of employing very high 
test -pressures in the belief that they ensure 
further safety. In justice to myself, and to 
show that this is no new theory, I venture to 
quote from a chapter ou my recent Handbook 
on Compressed Oxygen, which was in print at 
the time the accident took place. 

In describing our method of testing cylinders 
I write as follows :— 

‘Every cylinder which enters the company's works is 
subjected, before being filled for the. first time with gas, 
to a hydraulic test pressure of 14 tons per square inch. 
which is practically double the pressure to which it is 
afterwards charged with gas. This pressure causes @ 
tensile strain in the cylinder, which is well within the 
elastic limit of the metal, so that no possible injury in 
the form of ‘ permanent stretch ' can be occasioned. This 
question of elastic limit of metal is one which some 
cealers are too prone to overlook, they are inclined to 
think that the higher the test pressure applied to a 
oyliuder, the more confident they can be of the safety of 
that cylinder for future use. Such, however, is not the 
case. It is no more reasonable to overstrain a cylinder 
by hydraulic testing than it is to overstrain any other 
structure, and although it is a fact that in nine cases out 
of ten these cylinders would beara pressure of twotons | 
per square inch without any appreciable ‘permanent | 
stretch,’ it is none the less a fact that such a test is 
high for the elastic limit of the metal, and cousequeutly 
open to objection. It is far better to test to a reasonable 
standard pressure of 14 tons per square inch, and to 
repeat that test at intervals ofjone, or mt most two years, 
than to go higher, and then rest satisfied as to the sound- 
ness of the cylinder,’ ae 

The recommendation in Professor Goodman's 
report, ‘That the high test pressure now 
adopted should be reduced,’ did not apply to 
our test pressure; and I believe one tons per 
square inch is now adopted as the standard 
test throughout the trade. I may perhaps add 
that should any gentleman present happen to 
be the owner of a two-ton tested cylinder he 
need have no anxiety about its safety on that 
account, for even if it has been at all strained 
under this needlessly high test, reannealing will 
get over the difficulty, as it removes the effects 
of overstrain, or fatigue of metal. I have 
already referred to reannealing as an additional 
precaution which the company has recently 
adopted. We have erected a special furnace 
for doing the work, and are making it a rule to 
reanneal all cylinders at intervals of about four 
years. All cylinders now in use will be gradu- 
ally heated in this way, subject to the owner's 
consent, and as far as possible at his conveni- 
ence, and once the system is properly estab- 
lished, cylinders can be reannealed before every 
alternative hydraulic test, so that no additional 
inconvenience will be caused by the regulation. 

It is, perhaps, desirable that I should refer 
more fully to the weight test, which is one 

= 

which the Company has recently adopted. Its 
primary object, as I have already mentioned, 
is to detect, approximately, the thickness of 
cylinders sent in by private owners to be filled. 
We have fixed on certain minimum weights for 
the different types and sizes of cylinders, which 
just allow of the thicknesses I have already 
mentioned, if the metal is uniform throughout. 
Where this is the case, cylinders of the proper 
material and ductility will pass our hydraulic 
test. If, however, they pass the weight test, 
and tke metal is unequal or defective, then the 
hydraulic test will reveal it, and the cylinder 
will be condemned. The object of the test is 
therefore two-fold. 

(1) It is a rough means of preventing light 
cylinders of hard unsuitable metal passing into 
use, and 

(2) It prevents cylinders being destroyed 
under the hydraulic test, when there only fault 
is that they are too thin for the particular 
pressure we employ. 

Such cylinders as.these latter, of the lap- 
welded type, were in use just before the Brin 
Company started business, and for some time 
afterwards ; and it may be asked why such 
cylinders as these are not filled by us to a 
proper pressure. There are two reasons for: 
this. The first is that there are now very few 
of them remaining, and it would cause great 
confusion in our business to adopt even two 

' different filling pressures, and the second, which 
is the important reason, is that in order to 
satisfy the railway companies to the safety 
during transit of all the cylinders bearing our 
text mark, they have requested us to submit to 
them a specification, giving not only our con- 
dition of testing, but also the thickness and 
quality of the material employed. We are, 
therefore, compelled to employ more stringent 
regulations, witha view to establishing absolute 
uniformity in accordance with the specification 
which we are now waiting to submit to the 
railway companies when called upon to do so. 
I may add that, through the intervention of the 
Board of Trade, it is probable that the railway 
companies will shortly revert to the carriage of 
cylinders by passenger trains, subject to all such 
cylinders being in suitable coverings or packing 
cases. The Board of Trade has informed us 

| that they have advised this course, and we are 
told that the question will be settled this 
month. I see no reason why cylinder users 
should not be satisHed with this concession on 
the part of the railway companies. It may 
strike some of us as an unnecessary precaution 
with cylinders, such as I have described 
to-night, and if they were to ask us to do the 
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saine with regard to goods traffic we might 
reasonably complain, but this is not likely ; in 
fact, I think it much more likely that when they 
are thoroughly reassured as to the safety of 
trade, the railway companies will revert to 
the old arrangement all round. 
There is one other point with regard to the 

safety of cylinders on which I wish to touch, 
and that is their lasting qualities. It has been 
suggested that oxidation of the metal inside an 
oxygen cylinder must be very rapid. As a 
matter of fact, it is exceptionally slight. It is, 
I believe, a well-known chemical fact that car- 
bonic acid must be present in the gas before 
any such action can take place. There is none 
in oxygen made by the Brin process, and this 
is probably the explanation of the fact that little 
or no oxidation takes place inside oxygen cylin- | 
ders, certainly not nearly so much would have | 
occurred in the same time under the varying 
conditions of the ordinary atmosphere. 

Another more technical point* in this connec- 
tion which has recently been raised is that the 
working stress in the metal of solid-drawa 
cylinders of the sections I have mentioned is 
high and variable, and consequently liable in 
time to fatigue the metal. As some weight is 
lent to this by once of the recommendations (the 
only one with which I should be inclined to dis- 
agree) of Professor Goodman's ‘recent report, 
we have taken the opinion of Professor Unwin 
—probably the highest authority ia the Kingdom 
—on the subject. He considers a maximum 
working stress of ten tons per square inch on 
the thinnest section of the metal of a weldless 
cylinder as safe, so long as a suitable quality of 
steel is used. He recommended periodical an- 
nealing as a means for removing the effects of 
over-strain or fatiguc, and he adds that he 
would prefer a reasonably high working limit of 
stress and adequate precautions to obtain suit- 
able and ductile steel, rather than a lowering 
working pressure with less stringent precau- 
tions. I may say that the stress on.our cylin- 
ders comes within the limit mentioned by Pro- 
fessor Unwin, and I leave it to you, gentlemen, 
to judge for yourself whether or not stringent 
precautions are taken. The compressed-gas 
trade is a comparitively young one, and there is 
rauch to watch in its development. The Brad- 
ford accident is, as far as I know, the first, and, 
with the present knowledge of the two recent 
accidents in America in my mind, I am strongly 
inclined to add, the only fatal accident which 
has yet occurred through a defective cylinder. 
It has taught us useful lessons, and called forth 
a great variety of opivion and suggestion. 

Tt has been suggested, amongst other things, 

that the filling pressures of cyliaders should be 
reduced, and I maysay that it is a matter 
which has had our serious consideration. I 
have quoted to-night au opinion of far greater 
weight than my owa, which, I believe, vindi- 
cates the filling pressure we employ, and justifies 
our action in thiswhole question. At the same 
time, if any authoritative or technical opinion 
were expressed as to the desirability of reducing 
the pressure, in order to give a still higher 
factor of safety, we would not ignore such a 
recommendation. No such opinion has yet, to 
my knowledge, been expressed, and I cannot 
help thinking that an unreasonable scare, rather 
than a technical knowledge of the question, has 
inspired most of the correspondence which has 
recently appeared on the subject. 

The question of Government supervision has 
also again been raised, and the Board of Trade 
has been approached on the subject. There 
is every likelihood, however, of the matter 
being taken up by them, and, if they did, I fail 
to see where the public would benefit. It is 
just a case of shifting responsibility from one 
lot of shoulders to another, and, to my mind, 
it is far better to leave the responsibility in 
the hands of those to whom the safety of the 
trade is of the first importance. I have tried 
to suow you to-night the precautions we employ 
to secure safety, and it must not be for- 
gotten that we have the strongest incentives 
to adhere rigidly to these precautions in the 
fact that if there be an element of danger in the 
business it is in the compressing factories that 
far the greatest risk is run. We have a right to 
ask forco-operation ou the part of cylinder users 
and if they, on their part, when purchasing 
cylinders, will insist on the sections I have 
mentioned as the minimum, also a reasonable 
test pressure of one and a half tons at the 
hands of the makers, and, above all, the 
requisite quality of steel, they may rest satisfied 
as to the safety of the business. 

0 

Size or Realism. 

By Duncan Moor. 

THERE is no doubt whatever but that the 

optical lantern has become of late years one of 

the most valuable accessories and aids to science 

by placing before those to be amused or in- 

structed, pictures and diagrams, as well as living 

organisms, in a manner not to be approached 

by any other device whatever. Size and shape 

have perhaps more influence on the spectators 

of all pictures projected by the lantern than is 
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always realised. Size, independent of anything | 
else, has the power to affect an audience— 
or the more educated and intelligent portion of 
it—pleasantly or unpleasantly, as it may be | 
suited to the subject shown. 

Pictures exhibited much above their normal 
size have a ritore or less grotesque appearance, 
especially if containing figures. Landscapes 
pure and simple only on rare occasions give rise 
to criticism in this respect; but take flowers, 
figures, or anything of 
that they can easily be compared or ex- 
aggerated. The screen proclaims their unreality, 
which is at once strikingly apparent. 
represented less in size than they really are give 
no unpleasant sensation, and we look with 
satisfaction on things represented in the most 
miniature way imaginable. 

such dimensions 

Objects ; 

' slide may not be amiss. 
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plied by dry plates, and the wonderfully 
Improved appliances introduced since its first 
popularity, not forgetting the advanced art 
education of the photographer himself, bids fair 
to be as popular in the future as it was in the 
past, and the slides produced as much better in 
proportion. 

A brief sketch of how to make a stereoscopic 
In the first place let 

the photographer disabuse himself of the idea 
that two pictures fron the same negative, 
trimmed and mounted like a stereo slide will 
ever be stereoscopic. They may look like it 
out of the instrument, but not in it. This is one 
of the reasons that caused the decadence of its 
popularity beforetime. Neither can a stereo 
picture be seen stereoscopically with one eye, as 

' many people will insist they can do; all they do 
We have, so to say, a scale of representation, | 

; make it look more distinct in proportion to its with the optical lantern at one end, and the 
stereoscope of the other, the one attempting 
realistic pictures on a large scale, and the other — 
on a small one. 
Now I would impress on amateur photo- 

graphers that there is quite as much pleasure to 
be had out of stereoscopic slides as lantern slides, 
and that it is quite easy to be prepared to make 
stereo as lantern slides. Any apparatus suitable 
for stereo work is at the same time suitable for 
lantern negatives, therefore in setting up a kit 
1 would advise the purchase of a suitable camera | 

. for stereoscopic work, with a pair of well- 
matched single landscape !enses. 
objection to as many lenses of different foci as 
may be thought desirable. Why I mention 
single lenses 1s because with these nearly all 
subjects can be satisfactorily rendered, and #ith 
a brilliancy not to be exceeded by compound |; 
objectives. Of course rectilinear lenses are re- 

There is no ! 

quired for architectural subjects near at hand, : 
whether interiors or exteriors, or when a number | 
of straight lines come near the outside of the 
picture, otherwise the single lens answers every 
purpose admirably. The weight of the stereo 
camera is somewhat heavier than that of a 
} plate, but not sufficient to be worth serious | 

If lantern slides only happen to | consideration. 
be required, then the stereo plate will take two. 
Different pictures and lenses of different foci can 
be used for each 4 plate if desired. The 
negative may be divided before development 
should there be any doubt about exposure, so 
there is neither difficulty or waste in using the 
larger instrument for lantern work. I would 
advise stereo pictures to be taken whenever they 
offer in preference to those suitable only for the 
lantern. 

Stereoscopic work is now rapidly coming again 
into favour, and will with the advantages sup- 

see is a magnification of the image which will 

magnification, that is all. -However, it is 
astonishing the difficulty there sometimes is to 
make people think so. 

A good stereo slide is undoubtedly one of the 
most beautiful of photographie creations, if not 
the most so that the art is capable of producing, 
and a thoroughly perfect stereoscopic trans- 
parency is of all photographic pictures the sum- 
mit of perfection. I would therefore urge upon 
those who now content themselves with only 
lantern slide negatives to increase—not only 
the size of their apparatus, but the pleasure - 
that will accrue to both themselves and friends 
by the examination of good and beautiful stereo: 
work. 

The price of the stereoscope is now so much 
less than it formerly was. A hand. stereoscope 
may be purchased for a shilling or two that will 
answer very well, so half-a-dozen may be had 
with no great outlay, and do away with that 
tiresome waiting-to-have-a-look that always 
happens when only one instrument is available. 
Of course, the better the stereoscope the better 
the effect ; still the cheap hand ones are not 
to be despised, and are most decidedly con- 
venient. 

Presuming the amateur has fitted himself out 
with the apparatus, a word or two how to use 
it will not be amiss. The difference between a 
stereoscopic and ordinary camera is that it (the 
stereo one) works with two lens simultaneously, 
and the body of the camera is divided into two 
chambers by means of an expanding septum. 
The pair of lenses are so arranged on the front 
that they can be more or less separated from 
each other. The wider the separation the 
greater relief will be given to objects in the 
picture, until distortion is produced. A square 

; object, for instance, in the foreground will, 
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THE CHANDOS READING STAND 
FOR USE WITH 

THE LECTURER CANDLE LAMP 
The wery best Lamp and Stand yet introduced. 

The "Chandos " Reading Stand entirely ec- 

lipses allothere. Is very ligt.t and packs 
up into small compass. Can be extended 

to any height required 
by patent action. 

PRICE: 

Polished Brass 42s. each, 

OTHER CHEAPER 

PATTERNS IN STOCK 

‘the “Lecturor” Lamp 

tivera good steady 

light direct on to 
the Lecturer's paper. 

Very cleanly and f} 

ready for use in an in- 

6lant, 

Price 15s. 
complete. 

Of all Photographic and Optical Lantern Dealers. 
IF YOU CANNOT OBTAIN, WRITE TO 

BENHAM & FROUD.Ltd. 
Chandos Street, London, W.C. 

Proprietors of the well-known “ Perfection '' afd “ Holiday " Lamps 

Every Temperance Lanternist should send for the list of 

NEW TEMPERANGE SLIDES. 
issued Lv the United NKivgdom Band of Hope Union. 
Prepared in superior style from special drawings, 

illustrating 

POPULAR RECITATIONS, &c. 

Two Pictures of Slavery. 4 Slides. Poem 1d. 
The death of Prince William. 6 Slides. Poem 1d. 
The Drover’s Story. 4 Slides. Poem 4d. 
Smoking and Joking. 3 Slides (humorous). Poem 3d. 
Judkins' Fright. 4 Slides (tumorous). Poem 3d. 
Abstinence and Hard Work. 12 Slides. Reading in 

preparation. 

A variety of others can also be had. Full list on application 

Plain 12/- per dozen Smaller numbers, 1/3 each. 
* Well Coloured, 24/- » 26, 

Packing and Postage ‘Extra. 

SLIDES ON HIRE. 
Well-coloured Slides, carefully arranged in sets, suitable for 
Complete Entertainments, with specially prepared Nead- 

ings and attractive titles. 

Sets of fifty and upwards for 4s., thirty-six for 3s. 

Societies arranging forsix hirings this Season may have 
The Sixth Set without Charge For Hire. 

Each hiring must amount to not less than 3/- for the Slides. 
May be sent Cheaply and Safely by Post. 

Send for full particulars to THe TRADE MANAGER, 

UNITED KINCDOM BAND OF HOPE UNION, 
OLD BAILEY, LONDON, E.C. 

WAGIG LANTERNS & SLIDES. 
.. HUGHES' MARVELLOUS PAMPHENGOS. — 
Finest oil-lighted lantern, equals limelight, stood the test 
against all imitations. (ver 3,000 sold ; supplied to the 
Government, Schoo! Boards, &c., &c., high-class lenses, 
unegnalled, L2 tos. each. Lamps {1 1s. each. 

HUGHES’ BIJOU ENLARGING LANTERNS.— 
Finest results with Hughes's patent rectangular conden- 
sers, used. by Van der Weyde and other eminent pho- 
tographers, half the size, superior definition, proper dif- 
fusion of light,scientifically constructed, not ‘commercial. 
Particulars free. 

MAGIC LANTERNS.—Cheapest and best. The 
Universal Lantern, 4-in. double condensers, portrait len- 
ses. rack and pinion, four-wick lamp, £1 5s. 6d. 

THE DOCWRA TRIPLE, Prize medal, highest 
award. Supplied to Dr. H. Guinness, Madame Adelina 
Patti, and the Royal Polytechnic, &c. 

MINIATURE MALDEN TRIPLE.—A perfect Bi- 
jou model, ventilation perfect; will carry the largest 
lenses. scientifically constructed. Supplied to B. J. Mal- 
den, Esq.: unparalleled results. Particulars free. 

SPECIAL TRIPLE.—Mahogany, body lined, entire 
solid brass fronts, £12 12s. unequalled. - 

“THE ART OF PROJECTION.” By an expert. 
Over roo choice illustrations, priceless wrinkles from oil, 
limelight, enlarging to electric lanterns. a really practical 
work, B. J. Malden says it should be studied by the ex- 
perienced operator and amateur alike. Price, bound in 
cloth, 3s. 6d.; postage 5d. See opinions of the press. 

ELEGANT MAHOGANY BIUNIAL; brass fronts, 
£6 tos.; blow-through safety jets, 8s. 6d.; mixed 
gas jet. 12s, 6d., with lime Turners ; Maldon double 
dissolving tap, rss. 6d. ; marvellous effects. Send for 

Trade supplied. 

' grooved Metal Boxes. 

HIRE DEPARTMENT.—50 Slides, al beauti- 
fully coloured, not rubbish, on loan for 3s., in special 
despatch boxes. 

HUGHES’ PATENT METALLIC BINDINGS,.— 
Most perfect. No more unbound slides, 18s. per gross. 

Paper ditto, rs. 6d. per roo. 
Hughes’ Patent Double Plug Safety Star 

Dissolving Taps. Price {1 tos. 
Hughes’ Special Portable Patent Brass- 

Great strength and port- 
ability. to hold 50, 4s. 6d. 
HUGHES’ AIGUISCOPIC LANTERN OBJECTIVE 

giving magnificent definition, special and_ high-class 
solid fronts, double milled heads, slot for coloured glasses 
Price £1 5s. 6d., incomparable at the price, 

HUGHES’ EXTRA SUPERIOR LANTERN 
OBJECTIVES, double combination, in sets, giving finest 
results, price of rackwork front, double milled head, 15s. 
Lenses in Se tubes to slide in 4, 6and 8 inch 

| foci, 153. each 
HUGHES’ PATENT REGISTERING CARRIERS 

mechanical, self-centreing, bevelled edges, every picture 
dead centre ; compensating platform, simple, perfect, 
effective, £1 7s. 6d. each. ; 

Hughes’ Patent Automatic Incandescent 
Limelight Shutters, worked from dissolving tap. 
Price {1 7s. 6d. 

Hughes’ Anti-Incandescent Glare-prevent- 
ing Shield. 5s. 6d. each. 
Mr. Hughes’ Grandly Illustrated Catalogue, over 
160 original wood engravings, not made up with com- 
mercial blocks from wholesale houses, price 6d., postage 
3d. Pamphlets free. List of 60,000 Slides free, 6d. 

wy. Cc. HUGHES, patentee and Specialist, 
Brewster House, Mortimer Road, Kingsland, London, N. Second-hand Lanterns and Slides—Bargains, 
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STOCKS PATENT 

Oil Lamp « Optical Lanterns. 

\\y AN 
ANE UN 
\ \\\ 
\Y 

: 
| | ue : 

This Lamp gives a magnificent white light, and is acknowlcdged to be far superior to any other lamp. 

By an ingenious arrangement the side projecting plates are so constructed that the light is condensed ani 

placed more advantageously towards the condenser and reflector than in any other lamp. 

The draught can be accurately regulated by means of the rack and pinion on the chimney. 

The Reflector works on an entirely new principle, and can be placed exactly in focus with the con- 

densers, and as it is outside the combustion chambor is not liable to become discolored when in use. 

The Lamp can be successfully used in rooms which become vitiated with impure air where other 

lamps smoke or fail to burn. 

The Perforated Screen adds to the steadiness of the flame by breaking up the current of air as it enters 

the back of the Lantern. — 

The heat of the Lamp never causes the glass plates to crack. 

The Lamp is admirably adapted for use in enlarging lanterns, by placing a piece of finely ground glass 

close to the front glass of Lamp. 

Can be fitted to auy Lantern in the place of ordinary lamp. BEWARE OF 

Full instructions containing practical hints sent with each Lamp. WORTHLESS 

Lamp with four 1}3 inch wicks. IMITATIONS. 

Price 283 /- 

Thin Glass Plates for front of Lamp, price 6d, each. Mica Plates for back of Lamp, price 9d, each. 

CAN BE OBTAINED THROUGH ALL DEALERS IN LANTERNS AND SLIDES. 



The Optical Magic Lantern Journal and Photographic Enlarger. o7 

when the lenses are too far apart be 
represented as oblong. Consequently an unreal 
effect is produced, the separation should be such 
that distortion is avoided, but the ut:most relief 
short of this obtained. This kind of distortion 
is not observable in distant objects, therefore in 
manylandscapesa greater separation of the lenses 
may be used with advantage than in nearer 
subjects, but as an effective stereograp 1 should 
always include near objects, at any rate those 
not far removed from the foreground, the separa- 
tion of the lenses is limited. Owing to the 
peculiar optical qualities of the combined 
images the most involved and intricate subjects 
that would make but very unsatisfactory 
ordinary photographs will make the most inter- 
esting stereograph, the confusion of detail that 
exists, in the single picture will assume a per- 
fectly comprehensible form,and cvery interlaced 
twig or twisted leaf will assert its own individu- 
ality. An important condition in this work is 
having the camera perfectly level, so that the 
same objects in the foreground in each half 
will occupy exactly the same distance from the 
bare line in both It need not be said that the 
exposure of both must with moving objects be 
simultaneous. Shutters are constructed for 
this purpose, so no difficulty néed be appre- 
hended on this head. In development, both 
pictures are developed as one, the only extra 
care required then for other photographs is to 
make both ends of this plate of exactly the same 
density. When the prints arc mounted the 
right hand one on the negative must be placed 
on the left erd of this mount, and the left hand 
onc on the right—in fact, just reversed. This is 
very important, or the stereoscopic effect will 
be changed to an intaglio onc. Some printers 
vet over this by cutting a piece of paper suff- 
cicntly long for two slides, and doubling each 
cud of the strip back on itself to meet in the 

centre, as in the diagram tu and then 

cutting in two at point A. Afterone side is printed 
turn over the paper, and print the other ; by this 
means we get the printed halves in proper 
relation to each other. With regard to the 
width of stereoscopic picturea the height is of 
no particular consequence. ‘They inust not 
exceed 34-in. from the centre of one half to that 
of the other. They are generally made some- 
what smaller, as this size completely fills the 
usual stereo mount to the edges. ‘lhe prints 
may be cut down, but the same distance must 
be preserved between their centres. The final 
success of the operation hinges very much on 
the mounting, for if they are improperly done 
our previous care and trouble is only wasted. 

Each half is quite as suitable for a lantern 
slide as though it was made on the orthodox 

sizcd plate. Providing only slides are wanted for 
the lantern. Each half plate can be exposed 
on a different subject, and in case of any doubt 
about exposure, the plate may be divided before 
development, and each treated as an independent 
picture. 

As arule. I am convinced that anyone who 
has once succeeded in making a good stereo 
slide will seldom be satisfied ualess all his cx- 
posures are stereoscopic ones, and the little 
extra trouble involved will be disregarded. By 
following this mode of procedure we provide 
interest and amusement for both day and night 
for many at one time, and for each singly. For 
my own part I feel more pleasure in seeing a 
record of a holiday in the quietude of home than 
on the screcn in public; but the actual things 
are so different, comparison is impossible. Each 
method has its good qualities, but there is a 
realism and refinement about the small pro- 
duction that is absent in the larger ones. It 
has been for years the dream of photographic 
scientists to combine the qualities of the two, 
and show a stereoscopic effect on the screen. 
The hope has been partially realized. Ove 
peculiarity of the stereogram is the extraordinary 
wrial perspective obtained, and the vividness 
with which all textures are rendered. Insigni- 
ficant specks in a lantern projection, or in an 
ordinary photograph, inay resolve themselves 
into easily recognised forms with an individual- 
ity of their own, in the stereoscope ; and as the 
two kinds of slides (lantern and stereoscope) 
can be made with very little extra trouble, it 
seems a pity so few turn their attention to it. 

A simple method of colouring lantern slides is 
by using thin washes of aniline colour, mixed 
with a little gum water on the cover ylass, 
which can be rubbed off or re-applied at pleasure 
without interfering with the ifnage in the least. 
A certain amount of variety may be introduced 
in this manner by changing the cover-glasses— 
a summer scene by daylight, or the same by 
moonlight, or any other schemes of colouring 
that may please the fancy of the artist. A 
very little practice is required to get really 
very effective pictures. 

——-:0: 

The Lanternist’s Den, No. XII. 

By C. KE. Renour. 

How vo Buitp a Br-untau.—YV. 

We can, for the time being, put the lining on 
one side. Before doing so, however, perhaps 
it will be of interest to my readers to say I 
received estimates from three sources for 
making it up, and from twenty-five to thirty 
shillings may be considered a fair price provid- 
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ing its construction is similar to that here de- 
scribed. 

Before conimencing to polish the woodwork, 
we must make a couple of front wood blocks as 
follows, the description of course being for one 
block, which must be repeated :— 

Cut two pieces of flat mahogany 6lin. 
square and in. in thickness. From the 
exact centre strike a circle 4&in. in 
diameter, also one 83in. from the same centre 
mark. This latter will be found to be a broken 
circle, Which is just what is wanted, as it will 
only touch the corners of squares. Cut out 
the 44in. circle carefully. Next prepare from 
a piece of lin. stuff, two strips Zin. wide and 6! 
long. These strips are to be glued between the 
squares so that the outside edges mitre, or come 
flush. First paint the strips with glue on both 
sides, place in pcsition and screw into a couple 
of pairs of wood clams, one on cach side, fix up 
fairly tight, and let them so remain until dry, 

when they can be 
taken out of clams 
and eight holes made 
with a in. bit at 
positions shown at 

SAAAA and BBBB 
(Fig. 19). Great ac- 
curacy is essential as 
to holes nearest cor- 

me ners, which are to be 
mm ieft open. Straight 

Leena Mee wood pins must be fit- 
ted into those marked B B B B and giued 
in, @ tap with a mallet being given to 
each to drive tightly. When the glue is hard 
the ends of pius are to becut off and papered 
down flush. ach corner also will require 
trimming. 

To smooth inside of circle, take a piece of No. 
1 glass paper in the right hand, lay it, as it 
were, flat in the hole, and give it about a dozen 
rubs round. 

The flatted opening or slot will be found to 
measure, in width, Jin., and be 42in. long, this 
being the size of pass way wanted for curtain. 

There arc few amateur mechanics but have 
some knowledge of paint and polish, and every 
book, devoted to general subjects, naturally 
has a shake at a bottle of polish, and a stir 
at a pipkin of paint. At present the former 
only need he discussed, it being our intention to 
French polish the woodwork of the instrument. 
Spirit varnish — of which there are many 
varieties—is not sufficient for this purpose, for 
though its appearance is everything that can be 
desired, its lasting properties for knock-about 
wear are not good; it therefore behoves us to 
spend both time and attention in giving to the 

outside of the cabinet we have made a con- 
sistent coating. 

The first thing to do is to make the wood 
polishable, which is done by checking its 
absorptiveness. Thoroughly smooth down with 
O. glasspaper, which may be lapped round 
small flat pieces of cork. This is a convenient 
method, for it not only applies to the ease of 
manipulation, but the after-results will be found 
more satisfactory. All little defects will show 
themselves, and should disappear, while this 
rubbing process is proceedizg, and it is best to 
continue with it until quite a gloss is given to the 
surface. It may then be well dusted, and the 
filling or stopping commenced. The purpose 
of this may not be quite clear to the reader or 
worker, but it is nevertheless essential for the 
pores to be closed, if an unbroken polish is to 
be obtained. As an example of this, look at the 
case of a high-class piano, and then at that of 
the rubbish so largely advertised.—I will not 
libel the former by asking a comparison with 
the latter, for it is obvious that the one is as 
copper left from the file, while the other is as 
burnished gold. Hence the necessity for careful 
preparation. 
Many means are adopted for this filling in, 

such as plasters, guin solutions of which shellac 
is an important factor, pumice, etc. The last 
named is the one chosen for adoption here, not 
for its superiority over others, so much as it is, 
perhaps, the best heat resister, and consequently 
not so likely to be affected. 

Rub down some pieces cf lump pumice quite 
flat, and if a square ecve can be left on one 
side so much the better. Sprinkle some fine 
ground pumice on tle part of the work about 
to be treated, and commence the rubbing lightly 
with a rotary motion. ‘This can be continued 
until each part has been gone over several 
times, when the powder can by cegrees be 
blown away, the parts can be dusted, and 
another slight rubbing given it with a fresh 
piece of pumice, and this time without the 
powder, finishing each portion of the work the 
same way as the grain. 

It may be advisable to mention bere that the 
whole polishing process should be conducted in 
an apartment having a perfectly dry tempera- 
ture, and free from draught and dust. 

The surface is now ready to receive the 
polish. Procure pale orange polish, half-pint ; 
methylated spirit, half-pint; some wadding or 
flannel. The polish should be kept in the 
bottle though in use. Some clean pieces of 
linen rags and a little linseed oil will also be 
required. 

With wadding or flannel — the former is 
recommended—make a rubber about the size of 
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SLIDE PAINTING COLOURS. 
SPECIALLY PREPARED for PAINTING MAGIC LANTERN SLIDES 

In Collapsible Tabes and Glass Pots. 

Boxes fitted with Varnish Colours, 5/-, 10/6, 15/-, and 30/- each. 

2'-, Si, and 21/- each. 

Jast Published, ‘*A Manual on Painting on Glass and How to 
Use the Magic Lantern,”’ Is. each. 

Also Manufacturers of the New Chromo Printed Magic Lantern Slides 
5s. per Set of 12 Slides, 33 in. Square. 

Price Lists Post Free, or can be had from any Optician. 

JT. BARNARD & SOW, 
MANUFACTURING ARTISTS’ COLOURMEN 

RETAIL, WHOLESALE AND EXPORT. i 

19, RERNERS STREET, LONDON, W. "iii 

ar Water i 

100 Subjects, 

Alfrad Underhill, eoc¥"2tt37'2: 0+, 
Dissolving View Artist, Photographer & Lantern Slide Specialist, 

FASTER SETS, &e. Lent and its Ewents, 24 Slides 

Easter, Ascension and Whitsuntide, 23 Slides, 

Pictures of Old and New Testament, and Dore Bible. 

LECTURE SEIT—Tho Holy Land,60 Direct Photographs 

EFFECT SETS— 

Jerusalem and Bethlehem by Day and Moonlight. 

Jacob's Dream. The Annunciation. 

The Shepherds at Bethlehem, The Rock of Ages. 

“Ecce Homo," 

Carwed Stone Cross with Effect of Doyes alighting. 

Church of Holy Sepulchre, Day, Moonlight, 

and Interior, &c. 

CATALOGUE GRATIS AND POST FREE. 

32, Clarendon Road, West Croydon, SURREY, 
re vpn aeons corr eee 

BUY ONLY 
THE BEST 

STEEL CYLINDERS 
For Compressed Gases. 

Price Lists and Trade Terms on application. 

The OLDEST FIRM of Manufacturers in the Trade. 

LEA @& Son, 
STBEL CYLINDER MANUFACTURERS 

RUNCORN. 
OXYGEN! OXYGEN! 

“FUNNY” or COMMON SENSE? 
ANY ceaders of this and other Journals say they like 

to read my advertisements because they are “so funny.” 
I would assure iny readers that {do not try to be funny, 

On the contrary, I endeavour. to be serious, and not to make 
statements which cannot he established in actual practice; 
and it seems strarge to me that people continue to use—or at 
any rate to buy new—Double Condensers after I have so 
frequently and_so conclusively proved the superiority of my 
Patent Triple Condenser. I have just given two more suc- 
cessful demonstrations, one at the Manchester Photographic 
Society, January Llth, and another at the Camera Club, 
London, January 18th, and if any reader doubts my word. 
let him write to any member present, Chairman, or Hon. 
Sec. at either of those meetings. He would be told that lL 
not anly demonstrated in actual practice the superiority of 
my Triple Condenser, but that I also gave the theory in 
the ‘‘mixed” gas jet, and proved beyond doubt the absolute 
uselessness of any kind of special mixiag chamber, and that 
my jet, which had no mixing chamber in use, worked beauti- 
fully and uoiselessly, but it was provided with a Chadwick 
Nipple. He will be told also. if he likes to enquire, tuat my 
Vertical Attachment excited universal adiniratioa for its 
utility and extreme simplicity. 

‘Those resders who are interested in perfectly constructed 
Lanterns and appliances should send for my new Lantern 
Catalogue and Pamphlets, and by mention of this advertise- 
meat I should know exactly what to send. 

If, however, the reader ts not so enthusiastic in Lantern 
matters as I would wish, I may still he of service in plo- 
tography, that is if he wants practical and reliable apparatus 
in the most convenient and portable form; but if he wants 
say a Hand-Camera simply for the sake of sayiug he bas got 
the latest novelty, regardless of its utility, and which he 
may tire of in a month, then it is uscless writing to me, I 
cannot help him. 

W. I, CHADWICK, 
2, St. Mary’s St, MANCHESTER. 

OXYGEN! 
(BRIN'S PATENTS) 

OXYGEN made by the BRIN PROCESS and Compressed by the Brin's Oxygen Companies, 
LARGE STOCKS OF CYLINDERS, REGULATORS, GAUGES, &. 

PRICE LISTS & FULL PARTICULARS ON APPLICATION. 

USB ONLY 

Brin’s Oxygen Co., Ltd., 34, Victoria St., Westminster, S.W. 
Manchester Oxygen Co., Ltd., Great Marlborough Street, Manchester. 

BIRMINGHAM OXYGEN CO., SALTLEY WORKS,:; BIRMINGHAM. 



xii. The Optical Magic Lantern Journal and Photographic Enlarger. 

Minter * rath Competitions 
FOR AMATEURS, FOR LANTERN SLIDES ON 

"IMPERIAL LANTERN PLATES’ 
TWO PRIZES IN EACH CLASS. 

- PRIZE of Three Guineas for the BEST SET OF ¢€ SLIDES. 
” Two ” SECOND BEST. : 

or orders for these ‘amounts on any Photographie Dealer. 

CLASS A. For Slides on “ Special” Lantern Plates (Black Tones.) 
CLASS B. ” ij «“ Slow ” - (Warm Tones.) 

IMPERIAL LANTERN PLATES, ‘Special "’ or ‘‘ Slow.” 
Price, ONE SHILLING per Doz. 

OF ALL LEADING DEALERS. 

IMPERIAL DRY PLATE CO., LTD., Gricklewaod, London, N.W. 

6 

ANDERTON’'S LANTERN STEREOSCOPE. 
“The Lantern applies to screen illustrations ona large scale the 

principles of the Stercoscope. . « Figures stand out feet or 
yards in front of the background, and the idea of substance, as 
opposed to that of a fat picture, is most realistically conveyed. 
Several views showiny wild animals in their caves were admirable 

G.W. WILSON & Co.,Ltd. 
Will bs glad to send post free, on receipt of address 

their Lantern Slide Catalogue. 

THE NEW SETS JUST ISSUED, 
in thei perspective qualities, and althourh the lioness did nat roar, : S Pas a5 P hoved 
it was a satisfaction to see the bars with all the appewuince of or ta achive Preparation, comprise amongst others :— 
solidity standing between the beast and the spectators.”—lHestern The Thelemarken Route, Norway; Through the 
Daily Press, January rth, 94. 

“Objects of various sorts, figures of men and animals, stand ot | 
in such bold rclief as to suyyest actual tile. Che same remarks 
apply to pictures of statuary and buildings, which are secn in 
pertectton down to the smallest details."—The Iristol Mercury, 
January 18th, 189.4. 

Particulars and Prices from the Makers— 

R. FIELD & Co., 142, Suffolk St., Birmingham. 
Ov from— 

IWiessrs. HARWEY & PEAK, 

56, CHARING CROSS ROAD, LONDON. 

Bernese Oberland; The Cities of Sunny Italy; The 

Italian Wakes: Genoa and Pisa to Malta and Sicily; 

Mary, Queen of Scots; The Cathedrals of England 
(camplele new set); Flower Studies; Wild Animals from 

Life; Madeira and the Canary Islands; Glimpses of 

Old Rome; Illustrations to Burns' Poems; Historical 

Portraits, and many hundred new miscellancous. subjects. 

HORNTON-ICKARD 
PATENT SHUTTERS. 

ARE pate SIMPLEST. 
RE THE BEST. 

HAVE BY FAR THE LARGEST SALE. 
GIVE TITE GREATEST SATISFACTION. 
CATALOQUES POST FREE. 

THE THORNTON-PIGKARD MANUFACTURING COMPANY, 
Altringham, Near Manchester. Stereoscopic from 26!/- 

Focal Plane Baan eeab Shutter. 
Time and Inst. Shutter. For High Speed 

Shutter. For Instantancous : yise Price from 18/6. Work. cried. fromas® Speed r-1000 of @ 
Price from 10/-. secon:{. 
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a walnut, apply to this some polish by tilting 
the bottle against it. Place into a piece of 
clean vag, and twist round at top so as to form 
a nob to hold it by. Ly the time this has been 
done the polish will have made its way through 
the rag, aud the rubbing should at once be com- 
menced to and fro the way of the grain, 
occasionally resaturating the rubber. After, 
say, the second application, the hand may take 
a semi-circular motion. Whenever the rubber 
appears to stick or clog, more polish is required, 
and the wad cither placed in a clean part of the 
rag or a fresh piece used. A spot of linseed oil 
applied to the outside will give a free action. 
This must be repeated again and apain, going 
over every part, first (as already imentioned) 
longways, then semi-circularly, and last with a 
circular movement, until a good polish is 
obtained. Having got thus far it inust now be 
put aside for one clear day to harden, after 
which it will be observed the polish has 
dropped or sunk into the interstices of the 
wood, so that again the levelling process is 
necessary. ‘l'ake, as before, some tine glass- 
paper and rub down until perfectly smooth 
avain. Apparently only the bare wood will be 
seen when this result has been obtained, that is 
what is required. Repeat the polishing as 
before, commencing with a drop ot oil ou out- 
side of rubber for the first two dressings ; after 
that the finger may be wetted with oil and the 
rabber smeared over. When a fine surfaced 
polish las arrived, it can be placed in safety 
away from air and dust for at least three days 
to give it time to harden, when again it may be 
proceeded with. This time sprinkle over it— 
of course one side at a time-—some of the 
finest ground pumice, and with a pad of 
chamois lcather, wetted with water, the 
rubbing may be repeated until again an even 
face appears, Now use a clean rubber with 
some thinned polish—polish, four parts; methy- 
lated spirit, one part. Proceed with the polish- 
ing as before, but this time omitting the oil. 
As little pressure as possible is to be used. A 
looking-glass appearance is this time the result. 
Again it must ce put aside to harden, previous 
to the spiriting or finishing off. This spiriting- 
off part of the work is not at all an easy 
matter to do properly, and much depends upon 
its success or non-success. It will be noticed 
that though the work has attained a high 
polish, there is something not quite right, else 
why these cloudy marks to the left, or those | 
greasy spots to the right, and the smears in 
centre; they are traces of oil, and in first-class 
work are removed as follows: Prepare a rubber 
as before, apply to the wadding a little spirit, 
very little, and commence very lightly and + would do. 
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quickly, round and round, never allowing the 
rubber to stop until it is dry, when it may 
again be moistened as before and the process 
repeated, until all traces of the oil has 
disappeared. The last touches with the rubber 
should go longways of the work. 

This, no doubt to many will suggest a weari- 
some job, but it isnot so, andif the instructions 
given above are followed in detail, tho results 
are sure to be successful, 

(To be continued.) 

Herapath’s Polarising Plates. 

In relation to the difficulty of obtaining 
polariscopic analysers of no intrinsic value, to 
be distributed among large auditories during the 
exhibition of stereoscopic lantern projections, 
the making of Herapath’s crystal plates of a 
salt of quinine has already been described in these 
pages. Although the materials are worth 
nearly nothing, considering the almost entire 
absence of weight in the crystals, the process of 
making the crystals and mounting them appears 
to be difficult according to Herapath’s printed 
account, although it may or may not be so 
practically. 

Ordinary crystals of the salt itself are easy 
enough to produce, so perhaps some readers 
may like to obtain them in the first instance, 

| and afterwards try to produce thei in a form 
suitable for polariscopic work, by some method 
of their own, less complicated than that 
employed by Mr. Herapath; therefore the 
general description of the ordinary crystals, by 
the late Professor W. Allen Miller, will now be 
given. He states that they are obtained by 
dissolving the acid sulphate of quinine in con- 
centrated acetic acid, and adding to the heated 
liquid an alcoholic solution of iodine, drop by 
drop. ‘ After standing for a few hours, the salt 
is deposited in large flat rectangular plates, which, 
when seen by retlected light, are of a brilliant 
green colour, with a metallic lustre, like the 

wing-cases of the blistering beetle. When 
viewed by transmitted light, they appear to be 
of a pale olive tint, but the light so transmitted 
is perfectly polarised, so that if a second plate 
cross the first at right angles, the whole of the 
light is as completely arrested by the overlap- 
ping portions, as it would be by two overlapping 
plates of tourmaline, the axes of which cross 
each other at right angles.’ These words were 
written by Professor Miller in 1866, more than 
ten years after Herapath announced his dis- 
covery, and the former says nothing about pro- 
ducing the floating crystals, he writes as if the 
ordinary crystals at the bottom of the solution 

If so, it is a blessing, but it must be 
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remembered that his serious omission of men- 
tion of floating crystals may have been due 
merely to the necessity for brevity when dealing 
with one salt in a book on general chemistry. 

Considering the priceless value of a complete 
set of the volumes of The Philosophical 
Magazine, and the few public libraries in which 
they are to be found, we now select and abridge 
a few more useful particulars from the articles 
by Dr. Herapath in that periodical, as to the de- 
tails of his method of making the crystals for po- | 

' it should be filtered into a perfectly clean lariscopic purposes, for the benefit of our readers 
who have not access to the original volurnes. 
Among the minor precautions mentioned by 

Mr. Herapath in his article in The Philosophical 
Magazine of Noveinber, 1853, is that each flat 
erystal when taken from the surface of the 
liquid and placed upon a glass plate, must have 
the water most scrupulously removed by touch- 
ing the glass with pieces of blotting paper, without 
touching the crystalline surface, as the least 
contact therewith does mischicf; afterwards 
the crystal is dried in a room at a temperature 
between forty degrees and fifty decrees Fahr. 
He says that sometimes it is necessary to dip it 
for an instant only in a little cold distilled 
water ‘somewhat imbued” with iodine. The 
power of polarisation of a crystal is often 
materially increased by placing it dry under a 
cupping glass near a watch glass containing a 
few drops of tincture of iodine; an exposure 
thus to the vapour for about three hours, at a 
temperature of fifty degrees Fahr., is usually 
necessary. If too much iodine be used, the 
plates will become brittle, and too yellow. 

Thin, very fluid Canada balsam is used to 
mount the finished crystal upon glass, for much 
heat must not be employed ; he believed it best 
to use the balsam when fluid at ordinary 
temperature. As the balsam appears to attack 
the crystal and dissolve out the iodine, he first 
saturated it with iodine at little more than the 
ordinary temperature, by warming some of the 
balsam in a test-tube, dropping into it some 
crystals of iodine, agitating them well with a 
glass rod. After giving time to cool, and the 
excess of iodine to subside, it is fit for use. He 
usually employed a solution of hard old balsam 
in ether, and added the iodine thereto. 

In relation to the second formula by Dr. 
Herapath, republished in these pages recently, 
he says that he has succeeded in making 
crystals of large size by replacing the «spirit of 
wine therein mentioned, by an equal quantity of 
hyponitric ether; with the latter the crystals 
will float for a week upon the surface without 
showing signs of degradation. 

Sometimes in making the crystals, the free 
iodine disappears too readily, leaving the solu- 

tion nearly colourless, and then the required 
compound does not form. The remedy is to 
add enough additional iodine solution, so that 

; the liquid shall retain its dark sherry colour 
during the cooling. After making the addition 
of tincture of iodine by either of the two formulm 
which we have published, it is necessary to con- 
tinue the heat of the spirit lamp for a short 
time, to dissolve all the cinnamon brown iodide 
of quinine first deposited, so that the solu- 
tion shall have a clear, dark sherry colour, then 

vessel. The liquid must be absolutely free 
from specks of foreign matter, as they would 
form nuclei for irregular crystals. Herapath 
lost no quinine in his experiments ; he recovered 
by chemical means all that was contained in 
his waste products. 

In May, 1855, Dr. Herapath published in the 
Philosophical Magazine the third of his memoirs 
on the same subject, and therein he gave the 
following particulars about this peculiar salt of 
quinine :—Its specific gravity at sixty degrees 
Fahr. is 1895. It is sparingly soluble in 
ether, turpentine, or water at ordinary tempera- 

tures, to the extent in water of scarcely more 
than s795 part; boiling water does not dissolve 
tooo part. Alcohol of 0°837 dissolves ;4, part at 
070 Fahr.; and by boiling it takes up =; part. 
Acetic acid of 8.G. 1:042 dissolves z45 part at 
sixty degrees Fahr., and 1; part at boiling tem- 
perature, iodine evaporating if the heat is 
prolonged. 

In 1855, Dr. Herapath investigated some 
compounds of iodine and strychnine, and com- 
municated the results to Professor Stokes of the 
Royal Society. Some of these compounds pos- 
sess peculiar optical properties. 

The name sometimes given to Herapath’s 
quinine and iodine crystals of “artificial 
tourmalines'’ is good in one way and bad in 
another. {t accurately describes their external 
forms as flat plates, and how they act upon 
light. The fault is, that the name may some- 
times induce those who do not know what real 
tourmalines are, to think that he produces the 
real thing by artificial means. Herapath’s 
crystals being composed mostly of organic sub- 
stances, must be more perishable than mineral 
tourmalines. 

As forty years have elapsed since Dr. Hera- 
path began producing the crystals, something 
must now be known as to their permanency in 
the mounted form, and their merits and defects 
in resisting the influences attacking them during 
the lapse of time. Perhaps some opticians, and 
others among the readers of these lines, will 
kindly furnish us with any experiences they 
have had on these points. 
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Price: ROBERT H.GLARK’ 
22s *“ SPECIAL’? LANTERN 

To burn Paraffin or any Mineral Oil, 

wm Or Lime-Light can be added without alteration to Lantern. 

The ‘ Special’ Lantern has a japanned body with dome 
shape top, spring slide holder, japanned sliding tubes with 
brass O.G. It has ao 4-in. plano, convex compound con- 
denser, and double combination achrowatic frout lens, with 
rack and piuion adjustment. 

Price complete with 3 (1}-in.) wick Lamp, 22/-- 
is 3 « Sting 4, 1 23/6 
7 . » 4 (td-in) 4, » 23/6 
7 rm » & (2-in.) vs ‘is 25/- 

ROBERT H. 

NEW RUSSIAN 
As supplicd ta the “Silver Stac' 

PRICE, 7Os. 

CLARK’S 

IRON LANTERN 
"Society, (uarl Compton, President.) 

For full description see Catalogue. 

The following important Testimonial has been received from the Hon. Sec. to the '’ Silver Star" Socicty :— 
“vy Dean Sue—After having used your Lanterns ataver 900 lectures in all parts of London and the Saburhs, and various country towns 

and gillages, it gives me much pleasure ta say, that they have given us the greatest possible satisfaction. Yours faithfully, Wanret S. Rouress, 

CHROMO- LITHO. SLIDES, SPLENDIDLY COLOURED. 
Each Set contains 12 Slides (34 by 3}) and is packed in neat box. 

Price 4s- per set, 
Lifcof Christ, 2 Sets 
Pirahle of the }’rodigal Son 
The Pilgrim's Progress 
The Calculating Cobbler 
Overland Route to India, 2 Sets 
The !migrant's Voyare 
The Arctic Expedition 
Coutinental Views 
Views of London, 2 Scts 
Natural Flistory, 2 Sets 
Natural Phenomena, 2 Scta 
TFuao’s Edition of the Poctsa 
Red Riding Hood 
Elephant’s Kevence 
Tiger and Tub 
Swiss Family Robinson 
Reuben Davidger 
Mischievous Tommy 
Hiatory of o Ohickeo 
Comic Characters 
Pant and Vieyinia 
Pictures fromthe Old Testament 
Blue Beard 

3 sets for lis. 9d. 
John Gilpin 
Dick Whittington 
Mother Iubbard 
Pompey's Juys and Sorrows 
Tackduw of Rheims 
Robinson Crnane, 2 Sets 
Jack and the Beausti'k 
Aladdin or the Wonderful Lamp 

2 Sets 
Sinbad the Sailor 
Oinderella, 2 Sects 
Jack the Giaut Killer 
Gulliver’s ‘Lravels 
Life of Joseph 
Views of Palestine 
Nellie’s l'rayer 
Cash ‘Vhree (‘Temperance ) 
Leynard the t'ox 
The Arctic Ciccle 
Western Piooccrs and Indian 

Warfare 
Life in Africa 
Santa Claud 

6 sets for 23s. 
Bingenon the Rhine 
Precacious Piggies 
‘he Pilot's Story 
Jacky Marlinspike 
‘The &ducated Cats 
Efouse thac Jack Built 
Ali Baba 
Punch and Judy 
Poor Jeritni 
Curfew must not ring to night 
Bob the Fireman 
Dogsand Monks of St. Bernard 
Life in the Arctic Region 
Canadian Life 
Qld London and Our Accestors 
Life on Board an Ocean Valuce 
Life in the Soudan 
Celebrated Places of the World 
Pictures from the New ‘Lesta- 

ment 
Romeo and Julict 
Life with the Colours 
Victoria Cross Herocs 

A copy of the reading free with each set of Slides, 

1Z sets for 45s. 
Lifcboat Heroes 
Utopia 
Pussy’s load to Ruin 
On the Brink: a ‘ale of Monte 

Curlo 
Chinese Life 
Scenes from Vickwick, &c. 
Puss in Boots 
‘I'he Dwarf Lougnose 
The Caliph Stork 
Little Muck: or The Wonderful 

Shoes 
The Phantom Ship 
Effect Slides, 3 Sets 
Settler's Life amongst Indians 
Adventares with Wild Beasts 
Diseavery of America by Colum- 

ns 

How Cissic saved her Father 
(‘Lemperance) 

The Villaze Wlacksmith 
Beauty and the east 

Lecture Books containing readings for the Chromio-Litho. Slides, 1/- Post free 1/2. 

Special Sets of 12 Chromo-Litho. Slides, Celebrated American Views, ete. price 3/- per set, or 4 Sets 11/- 
Miscellaneous Subjects, price 2/6 per set, or 4 sets for 9/6. 

New Sets of 48 Slides, illustrating the Life of Frederick the Great and the Emperor William I., 
Price 11/- per Set, or the two sets 20/- 

Full size Changing Comic Slipping Slides in mahogany frames, 6/6 per dozen. 

Lever Action Slides from 1/6 each. Rackwork (including Chromatropes 2/6 each. 

Best quality Double Motion Interchangeable Chromatropes. price 4/3. Extra Dises from 6d. perpair. 

A SPLENDID COLLECTION OF PHOTOGRAPHIC SLIDES, Plain, 6d., Hand-painted, 1/- 
This Series includes —Bible Pictures, Temperance Stories, [tumorous Scts, Scenery, Portraits, Statuary, Hymns, &c. 

THE NEW CHICAGO EXHIBITION SETS ON SALE OR HIRE. 

Second quality, 1s. Post Free 3d. extra. 
vice 2s.6d. Carriage paid 3s. 

Slides from 5d. per doz. 

The New “Lightning"' double Carrier Frames, best gualily, Is, 3d. 
Lecturer's Reading Lamp with Flash Shutter, shewing Red Light Signal, p 

Small Magic Lanterns to burn Mineral (Paraffin) Oil, from 1s. 

New and Enlarged Catalogue, with many reductions in price, gratis & post free, on application to— 

ROBERT H. CLARK, Wholesale Optician, Royston, Herts. 
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The latest Printing Paper. 

am— EASTMAN’S oe 

PLATINO BROMIDE 
PAPER 

Is a new argentic Bromide paper which gives the effects of the Platinotype, and 

is at the same time far easier to worl. 

{T IS LIKE PLATINOTYPE in the soft and tich effects. the absolutely pure 

whites, the velvety blacks and the dim surface. 

IT IS UNLIKE PLATINOTYPE because it can be kept as iong as Bromide paper 

before using, and because it is simple to handle. 

PLATINO BROMIDE PAPER has the virtues of both the Platinotype and the 

Bromide, with the faults of neither. 

YOU HAVE NOTHING TO LEARN in order to work it successfully if you are 

familiar with handling Bromide paper. Same exposure ; same development. 

EAS | MAN Photographic Materials Co. 
Limited, 

15-117 Oxford Street, LONDON, w. 
PARIS—4 Place Vendome. ROCHESTER, N.Y., U.S.A., 

Eastman Kodak Co. 
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The First Lantern Show in 
the Royal Albert Hall. 

On January 11th, onthe occasion of Dr. Bar- 
nardo’s annual meeting, Messrs. D. Noakes & 
Son, of South London Optical Works, Green- 
wich, were engaged to illustrate this philan- 
thropic work, by projecting photos on the screen 
of the various homes and works controlled by 
him, and for the first time in the history of the 
Royal Albert Hall a lantern show was conducted 
within its walls. 

The difficulties imposed upon Messrs. Noakes 
& Son were great. The exhibition was timed 
for 4.30 and the roof of the hall is composed 
of glass, and, the day being exceptionally bright, 
the interior of the hall was far from dark when 
the time for the lantern pictures came round. 

The lantern could not be fixed in the arena, 
as that was required for the athletic mancuvres 
of the young sailors, soldiers and gymnasts of 
Dr. Barnardo’s establishment. 

The lantern could not be placed in the gang- 
way leading to the arena, as Royalty with their 
escort would have an obstructed passage. ‘There 
was only one alternative under the cii cumstances, 
and that was to go into one of the galleries. 

Another difficulty existed in the fact that 
Messrs. Noakes & Son were only filling one item 
ina large programme, and it was a necessity 

‘that the immense screen used should not be 
covering the organ and orchestra except during 
the lantern show. 

The exhibitors, with their large practical 
knowledge, were equal to all the difficulties. A 
special set of lenses of 15 inch foci, or, as they 
prefer expressing the term, of 5 diameters of the 
disc, were manufactured. ‘Che lantern was fixed 
in one tier immediately over the gangway at 190ft. 
from the screen. The pictures when focussed on 
the screen were 36ft. in diameter, and, making 
reasonable allowance for the light present in the 
hall and the dust in the atmosphere raised by 
the athletic sports and several other considera- 
tions, the screen results were certainly admirable. 
The dust of the atmosphere and the long distance 
between lantern and screen gave the pictures 
a weird effect as if hung in mid-air and projected 
without the assistance ofa screen. On each of 
the pictures was painted in bold type the name 
of the scene, the exhibition forming an excellent 
object-lesson as to the very successful methods 
adopted by Dr. Barnardo. One of the greatest 
difficulties Messrs. Noakes & Son had to contend 
with was hanging the screen so as to be out of 
position except during the lantern item of the 
programme, and this was done in a somewhat 
ingenious manner and certainly with the mini- 

’ screen. 

mum of the expenditure. A line previously 
tested to} ton tensile strain was stretched from 
one gallery to the other immediately in front of 
the large organ. The sagg of the middle, being 
strained out by two stretching lines taken to the 
sides, and being strained into a nearly straight 
line, was utilised as a runner on which a flexible 
screen of a linen finish was suspended by means 
of rings, each of which were tested with their 
connections to a strain of 45 lbs. each and every 
precaution adopted to avoid the slightest hitch 
or accident during the exhibition, 

A double set of running links and small pulleys 
were arranged so that the screen could be pulled 
to one side of the hall when not required and 
toa certain central position when required for 
use, this central position being guaranteed by 
certain stops on stretching lines affixed to the 

‘Lhe plan proved most successful, and 
from the time the sigoal was given to the time 
the screen was in position ready for using was 
less than one minute, all that was required 
being to pull one running line and make fast 
one stretching line. Of course, it is almost 
needless to say that Messrs. Noakes used their 
compound chamber jet. The mixing chamber 
is divided into two, which principle insures 
perfect mixation; and the best encomium upon 
their performance is that lanternists in the 
audience placed orders for similar apparatus, 
and when we find that the actual instrument 
used is on sale for £50, with jets and patent 
dissolver complete, it augurs well for lanternists 
with small purses wishing to do high-class work. 

Editorial Table. 

TinteD Cover GLasses FoR LanTERN SLIDES.—To 
enable one to tint a lantern Slide in two seconds, Messrs. 
Butcher & Son, of Blackheath, have introduced a novel 
form of cover glass. These glasses are coated with 

_ delicately coloured lines or bands, which impart to the 
slide with which they may be mounted, a very pleasing 
appearance. As each cover glass is supplied with tho 
binding strip fastened on it, they are quickly attached to 
any suitable transparency. The sunlight effects are 
produced by having a blue sky at the top, gradually 
softening off to clear, or slightly yellow for the horizon, 
and then becoming stronger in a reddish yellow for the 
foreground. The sunset effects are produced by having 
a blue sky at the top, with a sun reflection Juet above 
the horizon, and with a corresponding reflection in the 
foreground. The water effects are produced by having a 
blue sky at the top, gradually softening to the horizon, 
avd having a greenish vlue foreground. 

Yacuts, SHrps oF War, aNb Nava Supyects.—An 
extensive business in photographs and lantern slides of 
the above subjects is carried on by Messrs. G. West & 
Son, Palmerston Road, Southsea. From lists we have 
received from them, we learn that they have a full line 
of photographs of battle ships, cruisers, belted cruisers, 
torpedo and gun boats, troopships, training brigs, wooden 
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ships, effects of torpedo warfare, foreign  fleots, 
manceuvres and gun drill, and a host of other subjects, 
including a panorama in six sectional photographs of 
Portsmouth and its surroundings. In the way of yachts, 
everything of note seems to be included in their lists. 
The marine studies of Messrs. West & Son are of o most 
complete order, and nearly fifty medals have been 
awarded to them. 

PuaTino - Bromipu Parer.—The Eastman Photo- 
graphic Materials Company have lately introduced this 
new paper. Prints produced on it have a fine tone of 
velvet appearance with a dim surface, presenting a 
similar appearance to platinum prints. Prints, or 
enlargements, may be made quickly by artificial light, as 
the mode of manipulation is similar to that employed 
with their bromide paper. Mctol is recommended as a 
good developer for producing soft and pleasing effects 
with this new paper, which will doubtless become very 
popular. 

Hanpsoox of DrevuLorgers.—This handbsok of Dr. 
Andresen’s has been received from Arthur Schwarz & 
Co., of Dashwood House, New Broad Street, B.C. In it 
full particulars pertaining to the uses of the patent 
developers issued by this firm are given. Various 
formules are also given, aud a few pages are left blank 
to be used as an exposure table. Anyone may possess 
this book, as it will be sent free on application to 
Messrs. Schwarz. 

THORNTON PickaRD MANUFACTURING Co.’s CATALOGUE, 
which has lately come to hand, is of special interest. Of 
course it contains particulars and prices of the various 
cameras, shutters, and stands for which thia firm are 
justly famed, but it also contains a number of fine illus- 
trations which show with what rapidity their apparatus 
will work. The illustrations arc of high class, and include 
two entitled ‘Coaching in the Lake district’; and four in 
connection with the game of cricket, illustrating bowl- 
ing and batting, in each of which the ball, although in 
rapid motion, is distinctly depicted. A picture illus- 
trating water being thrown from a pail is one that 
cannot fail to be of interest. Several pictures aro also 
given of buildings at the Chicago Exhibition, also 
athletic sports. The fineness of the illustrations will 
ensure the catalogue being kept in a prominent place by 
those who may be fortunate enough to get onc. 

Mawson & Swan’s PLates.—We have received a few 
packets of plates from this well-known firm. Several 
brands of plates are manufactured by them according to 
the class of work for which they are required. F'or the 
studio or ordinary landscape work the ‘ Castle”’ plate 
will be found excellent. For interiors, instantaneous, 
and hand camera work, the brand known as the 
** Mawson Celeritas”’ will be fonnd suitable ; these latter 
are coated on celluloid as well as glass. Plates backed 
with paper are also manufactured by this firm. Having 
obtained a negative, it is a simple matter to take a 
transparency on the ‘‘Mawson"’ lantern plate. A 
varicty of other plates are also made by this finn, 
including bromide opals, stellar plates for astronomical 
work, photo-mechanical plates for photo-lithographers 
and etchers. For enlarging or other work, the ‘‘ Mawson "' 
bromide paper may be obtained cither in cut up sizes, or, 
if preferable, in bands. For the guidance of those using 
these plates, books of instructions, of ncat appearance, 
and giving full working details may be obtained on 
application. 

Tur Vein Lirrep.—London, Whittaker & Co., 2s. 
The publication of this illustrated work of 164 pages has 
created o wide-spread interest in the subject of ‘‘ Psychic 
Photography.’' It contains particulars of a sorics of 

experiments conducted under strict conditions by Mr, J. 
Traill Taylor; a paper on the same subject by the Rev. 
W. I. Haweis, M.A.; copious remarks by Mr. Jas. 
Robertson, of Glasgow; and miscellanea by the editor, Mr. 
Andrew Glendenning. The subject is one that requires, 
in the face of public opinion, a good deal of zourage to 
publicly speak of, and it is to be hoped that a careful 
perusal of this book, which contains contributions from 
reliable and honest men, will dc much to stimulate 
investigators. 

Stipes.—Seldom have we seen in one lot a finer 
collection of slides than those sent by Mr. Graystone 
Bird, of 38, Wilson Street, Bath. We have received 
several, including views in the neighbourhood of 
Lynmouth, East and West Lyn, also a few excellent frost 
scenes, and some studies of little children in their shifts. 
It would be a difficult matter to beat either for pose, 
expression or tone. The words artistic and beautiful 
truly describe such slides of Mr. Bird’s that we have scen. 

a 308 

Correspondence. 

STEREOSCOPIC PROJECTION AND METAL 
: FACED SCREENS. 

To the Kditor, 
Str,—In your February issue, Mr. Fred E. Ives takes 

exception to Mr. Harrison's reference to my silver-faced 
screen as ‘one portion’ of my invention, and goes on to 
state that he (Mr. Ives) ‘‘ was under the impression that 
the matt silver screen was al] that was original with Mr, 
Anderton." Further, Mr. Ives endeavours to convey the 
impression that I stole from him the idea of obtaining 
stereoscopic projection by means of polarised light. It 
may comfort that gentleman to learn that at the time of 
his experiment and its failure I was unawaro of his 
existence, and that by his declaration in your issue of 
February, 1894, I was first made aware of his trial. It 
may also delight him to know that prior to the date he 
gives, viz., March 23rd, 1891, I had made countless 
experiments, and succeeded in obtaining stereoscopic 
effects from polarised projected pictures, Mr. Ives 
further says: ‘Although I discussed my experiments 
freely with several friends, I did not publish them.”” He 
thercfore would have your readers infer from this state- 
ment that winged messengers, waiting on the breath of 
genius, sped from America and spread themselves over 
Kurope to tell the tale of his great trial and its dismal 
failure. How refreshingly modest of Mr. Ives. 

Yours very truly, 
JOHN ANDERTON. 

142, Suffolk Street, 
Birmingham. 

COMPRESSING COAL GAS AT HOME AND 
SATURATORS. 
To the Editor. 

S1z,—It would no doubt be a great boon to lanternists 
to be able to compress their own coal gas, and thus save 
expense ; but if your correspondent ‘“ Henry" will work 
it out, he will find it rather impractical. 

Take for example the quantity ho suggests, viz., 20 
cubic feet or 34,650 cubic inches, to be compressed to 120 
atmos. or 1,764 Ibs. per square inch. 
Now the largest pump to work by hand for sucha 

pressure could not have more than one square inch area 
of plunger, and would have to be made so that the lever- 
age could be increased as the pressure increases. This 
means shortening the length of the stroke of the pump, 
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ASK YOUR OPTICIAN FOR 

DUPLEX REGULATOR 
DISSOLVING. 

OXYGEN 
Speciality from pel 1 

CHLORATE OF POTASH. 
Patentce of the Bourdon Safety Gange. 

SSSI 

30s. 

CYLINDERS 
ALL SIZES IN STOCK. 

Valves and Fittings. 
Patentee of the Bourdon Safety Gauge. 

CYLINDERS FILLED WHILE CUSTOMER WatrTs. 

Manufacturer-A. CLARKSON, 
28, BARTLETT’S BUILDINGS, 

Transparencies made and coloured. 
Lantern Slides made and coloured by 

BISHOP DOCKETT, 
from Neyatives, Sketches, Photos, &c., from Ss. Gd. per dozen. 

Best work only. 

Lanterois's wanting good, cheap and well-coloured Dirsolving 
Etfect S ides should reat this advertisement carefully. ‘he Mosque 
of Omar by Day and Night, grand illumination showiog windows lit 
up, moon appears and sheds its soft light over the buildings, &c.; 
also Interior, four slides, includiny mechanical framed effect, 7/-, post 
free. Monte Carlo, the Casino by Day and Night, Illumination and 
the Interior, showin the crowd at the tables, four slides, post free, 5/6. 

“‘ Easter Specialitics,’’ UW ig Risen, splendid Heud of Ghrist surrounded 
hy the Symbols of tho Orucitixion and Text, 2/-, post free. ‘* He died 
for ux on Good Friday,” origina) curtain design with figure of Chriat 
Crucified, snrrounded by foregoing motto, two slides, post free, 3/9. 
“Che Story that Transformed the World,” a maguiticent pair of slides 
from orivinkl designs showin;: Christ shedding light over the world 
with above text, two slides, pust free, 3/9. These can all be used in 
single lanterns. 

65, Junction Rd., HOLLOWAY, LONDON, N. 
All Makcu’s Slides supplied to order. Shippers supplicd. 

DARLINGTON'S HAND-BOOKS TO NORTH WALES 
.G.S., an With Maps by John Bartholomew, F. 

Messrs, W. & A. kK. Johnston. 
Crown 8v0,. Extensively Mlustrated. Full Lists on Application. 

DARLINGION'S NATURALIST SERIES. 
The Birds, Wild Flowers, Ferns, Mosses & Grasses of N. Wales. 

By Ralph Darlington, F.R.G.S., F.R.B.S., F.R.H.S. 
Full Lists and Press Opinions on Application. 

LLANGOLLEN: R. DARLINGTON & Co. 
LONDON! SUTTTON,. DROWLE & CO.; W.H. SMITH & SON, 

Railway Bookstalls and all Booksellers. 

Customers’ own SLIDE-MAKING & COLOURING. customers: own 
coloured, 4/6doz. Slides carefully made trom Negatives, 670 doz. 
Life Mode] sets prepared to illustrate service of sony, recitations, 
stories, &c.,&c. Estimates free. 

IE. Baker, Esq., Salisbury, writes—‘I have received the Slides 
and am much pleased with them." 

R. C. Sproat, Esq., Ayr, writes—‘' Slides have come to hand and 
Iam highly pleased with the workmanship. They really look well. 

T. T. WING, Chatteris Cambs. 

HOLBORN CIRCUS, LONDON. 

Bamboo Screen Stanas, 
Ever-ready Slide Boxes, 
National Reading Lamps, 

Brass Lime Holders, 
Lantern & other Fittings. 

LISTS FREE. TRADE SUPPLIED. 

CHRISTIE 129, West St., 

y» SHEFFIELD, 

OPTICAL LANTERN LECTURES, 
By RALPH DARLINGTON, F.R.G.S. 

My Travels in Egypt and Experiences on the Nile—150 Slides. 
My Travels in Greece, Turkey and Asia Minor—100 Slides. 
Across North Atrica—90 Slides. 
Pompei Past and Present, and the Bay of Naples—80 Slides 
The Sights ot Rome—50 Slides. 
Picturesque Italy: Past and Present—100 Slides. 
Prospectuses and Terms for Lectures this winter on Application 

R. DARLINGTON, Greenheys, Llangollen, North’ Wales. 
ALFRED H. SAUNDERS, Lantern Slide Artist, 

. BRIERLEY HILL, STAFFS. . 
Makes Slides from Lecturers Diagrams, Engravings, 
Negatives, &c., by Wet Collodion Process only. 
Artistic Colouring a speciality. Terms and Testimonials on application. 

DRAWINGS designed and specially prepared tor pro- 
’ ducing Photo-Lantern Slides to illustrate 

any, subject, Lectures, Service of Song, Recitations, Comic Stories, 
Mottos, &c. Trade Advertisement Slides a Speciality, 

FRANK F. WEEKS, Artist-Draughtsman and Slide Designcr,- 
Patronized by all the Leading Slide Makers and Publishers, 

21, Thorpe Road, Forest Gate, E. Established 1875 
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so that when the maximum pressure was reached it 
would only be about one inch, but the average Icngth of 
stroke would be two inches. Thus the amount of gas 
compressed per stroke would be two cubic inches or 
17,280 strokes for 20 cubic ‘feet. This, at fifty strokes 
per minute (a good average), would take 345 minutes or 
5% hours constant work, and that not too easy; this is 
without allowing for any loss by slip of leakage, which 
would not be an inconsiderableitem. The cost of sucha 
pump would be about £12. 
By means of stage pumping: that is, pumping from a 

larger pump, working at comparatively low pressure, into 
a smaller one compressing to the maximum pressure, 
the time would perhaps be shortened to two hours, but it 
would mean hard work. Such a machine would cost at 
least £30. I am afraid we should have to use a lot of 
gas to pay for pumps alone, lot alone the expenditure of 
time. 
By compressing the gas to a lower pressure only, say 

to 60 atmos., it might be a little more workable, but 
then we should only get 10 cubic feet into a nominal 
20 feet bottle. 

A few words about saturators. About fourteen years 
ago I tried saturated coal gas in a lantern in much the 
same way as described by Mr. Timberlake, with much 
the same result, but thought the idea was original until I 
read his article. As to using saturatora with oxygen I 
have also had some experience in this line, and so per- 
hups may be allowed to give a few cautions, both as a 
lanternist and also as a chemist, to those about to 
experiment with saturators. I do not hero refer to the 
commercial] forms which I believe to be perfectly safe 
when used with ordinary care, but to experimental forms 
of one's own devising or construction :— 

1. Keep the reservoir as small as practical. 
2. Keep the saturator as far away from you as con- 

venient, and if possible cover it with o basket 
during the experiment, until you are satisfied 
with its strength and behaviour. 

3. Be careful to turn off the supply at jet before 
turning off supply of oxygen to. saturator. 

I might add that if the liquid in the saturator be used 
in a free state (1 mean if there is no material inside to 
absorb the liquid, which I think there should be), it would 
be as well to keep some sand handy in case of spilling and 
fire. 

I do not wish to frighten anyone by the above, but 
rather to enable them to carry out their experiments 
without risk or fear. : 

Believe me, 
Yours truly, 

W. J. COLES, A.M. Inst. C. E. 

20, Elm Grove, Peckham, S.K, 

REGISTERING LANTERNS. 

To the Editor. 

Str,—In looking through the back numbers of “our” 
journal, I have been much struck in those articles which 
have appeared from time to time respecting the registra- 
tion of lantern stages and the runners used in connec- 
tion therewith, with the great stress laid upon the 
absolute necessity of having raising screws fitted to the 
runners. Messrs. Norton, Stoffell, Baker, Walker, and 
others, all specially draw attention to this, and enlarge 
upon the particular method adopted by themselves to 
attain this purpose. My object in troubling you with 
this letter is ta ask the actual reason of this, to me, 
needless complication, and whether it is really so very 
essential to correct registration ? 
My own lantern (hy Noakes) has no such arrange- 

meant, nor do I in any way experience the slightest 

trouble or inconvenience through its absence. I subjoin 
a sketch of my runners :— 

In above aa is the runner, BB the pillars on which 
the runner rests, CC adjusting screws, and pb tho stop. 

It will be observed that they are only provided with 
screws for lateral adjustment, the verticul adjustment I 
obtain solely by manipulation of the nuts and clamping 
screws connected with the fronts of top and bottom lan- 
terns, yet I can state from my own personal and practical 
experience that having used my lantern at al] distances 
from the screen, with objectives varying from 6 inches to 
15 inches, I have never had the slightest difficulty in 
most accurately registering my slides and effects—of 
course I make use of crosses or templates when setting 
up. 

All my registering is done at home in a small room, 
using 6 inch objectives at about 10 feet from the screen, 
yet effects so registered come on dead true with 15 inch 
objectives at some 100 feet or so distance. If this is so 
with my lantern, surely it must be the cuse with others ? 
Why, therefore, the necessity of using raising screws, 
causing extra trouble and expense without any commen- 
surate gain? ; 
Aslam writing purely in a spirit of enquiry, and not 

with any intention of laying down the law, I should 
estcem it a great favour if you would kindly insert this 
letter in your next issue, so that I, and your rcaders 
gencrally, might have the benefit of any criticisms or 
opinions of other contributors and experts on the subject. 

I am, dear Sir, Yours truly, 
“ PERPLEXED." 

Re ASKEW LANTERN BOX. 
Sir,—It is not our intention to carry on a lot of 

correspondence with the idea of proving that your 
correspondent Mr. W. D. Askew, is or is not the inventor 
of the box described in his patent specification; pro- 
bably this is his first experience with the Patent Office, 
and he is delighted to think that he is now classed as an 
inventor. 

At his own invitation in your paper (wherein he states 
that he made application to us, as also to over a dozen 
other firms, asking if a portable lantern stand could be 
supplied), we think the easiest plan would be to give 
you a copy of a letter which is signed E. Askew, and 
which gives us no clue as to his idea of designing the 
box he patented. The letter is dated 19th February, 
1892 (and not the autumn of 1891, as he states), and 
reads as follows :— ; 

“ What is the diameter of your No. 1 circular tripod 
‘head 2 I want o circular head 6 or 7 iuches in 
‘* diameter, and a good, firm, folding tripod for support- 
‘(ing o lantern apparatus ; something ubout 5 feet high. 
‘What could you do it for?” 

As we did not exactly understand Mr. Askew’s require- 
ments, we sent that gentleman a quotation for what we 
thought he required, alsoa sketch. Our reply read as 
follows : 

‘“A No. 1 circular tripod head is only 43 inches in 
‘‘ diameter ; we could supply a good strong folding tripod 
“ for 25/-, but if you wish to use it for lantern purposes, 
“it would be necessary to insert the revolving head in a 
‘‘ hinged board, so that the lantern could be elevated at 
‘‘ will, this would make an additional cost of about 7/6. 
‘“« We could also supply a teak studio stand, with tilting 
‘board and elevating pedestal, price 27/6." 
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These letters are the whole of the correspondence, with 
the exception of a post-card from Mr. Askew, acknow- 
ledging sketch, for which he thanked us, and asking us 
if we were open to purchase a patent for a lantern box, 
which we could not undertake to do without knowing of 
what it consisted. To our letter requesting information 
on this point Mr. Askew did not reply, and up to last 
week we were quite ignorant of his claims. We would 
ask Mr. Askew if he considers he is entitled to the 
honour of inventing a tripod for the use of the lantern, 
also to the revolving of the lantern box with a McKellan 
turntable. We notice in Claim 4 that the chief thing 
claimed is, that by the elevation of the tilting board it 
creates a better draught for the lamp. There are 
nine claims in all, and we doubt very much if any of 
them are worth the paper they are written upon. 
Probably he is unaware that some fifteen years ago the 
Scioptican Company introduced a lantern box with let- 
down sides, moreover, about the same time Mr. W. I. 
Chadwick, of Manchester, made a similar case for the 
Manchester Photographic Society. 
When we made our box, it was intended entirely for 

our operator's own use, as we arranged it to take not 
only the lantern but tools of various description, and 
all the necessary sundries for use when preparing for an 
exhibition, Atthetime, we did not attach much impor- 
tance to it; it was only at the request of a number of 
our customers that we had an idea of placing the box 
and tripod upon the market. 
We think that, under these circumstances, it is more 

probable that it is Mr. Askew, and not us who are the 
copyists. 

We are, dear Sir, 
Yours truly, 

SHARP & HITCHMOUGH. 
Dale Strect, 

Liverpool, Feb. 10th, 1894. 
—!0!:——_ 

Notes and Queries. 

F, M. Beaumont.—Your inquiries with respect to 
colouring are not very explicit. It is a matter of practice 
to get a smooth surface. You do not say with what you 
mix the colours when speaking of the slide being wet after 
ten days. You also ask in what manner the methylated 
spirit should be mixed with the oil paint. Are you not 
thinking of varnish instead of spirit ? You can get 
varnish colours in tubes, and will require turpentine, 
copal and mastic varnish, gold size, and pale drying oil. 
If you send to Barnard and Son, whose address you will 
find in our advertising pages, for their shilling manual on 
painting on glass, you will get much valuable information. 
on the subject. 

C. S. Scott—We have seen Mr. Clarkson, who has 
replied to your letter. 

Jex Bardwell—Thanks for your letter. We have 
pleasure in calling attention to the club on another 
page. 

Jas. C. Christie.—Both of the lamps you mention give ; 
good lights. 
any two apparatus of the same kind is the better. 

get their best light from them. 
B. R. writes:—I bought a gas cylinder some time ago 

and have had it repeatedly filled with oxygen at Brins’. A 
short time ago I again sent it, but it was returned with a 
note saying that they could not fill the make of which 
mine happens to be any more. Then I applied to Mr. 
Clarkson, and I got much the same reply. Can you tell 
me what it is all about, as neither assign any definite 
reason ?—Ans.—Your cylinder is evidently of that kind 
described as of the Bradford type, a kind which both of : 
the firms at present declined to fill. 

We do not give an opinion as to which of : 
Alloil | 

lamps require careful and patient adjustment in order to 

| 

WV. J. Coles—We shall be pleased to. have the article 
on the subject you mention. 

A. M. H.—(1) About 4ft. of oxygen per hour, (2) Ether 
is continually being sent by rail. (3) It can be purchased 
in any town of any pretensions. (4) It will evaporate 
quickly if the cork or stopper is left out of the bottle. (5) 
Single saturators weigh from 24 to 5 lbs., according to 
make. (6) Yes, you can recharge in the manner you 
suggest. (7) Thelight is about equal. 

E. P. S—Your letter was forwarded to Mr. Medland as 
requested. 

Cross writes: Do I run any risk of having proceedings 
taken against me if I continue to use my gridiron satu- 
rator, which I find an excellent means of getting a good 
light for my lantern? I am anxious to know this, be- 
cause a friend of mine told me that someone was going 
to stop people from making or using certain saturators. 
As my saturator not only has a very scientific appearance, 
but also answers my purpose, you can understand my 
wanting an opinion from a reliable source.—dns.—We 
consider that you run no risk whatever, and that you 
may continue to use it. 

Robt. Horton.— You state that you were at the meeting. 
Why, then, did you not ask the question at the time? If 
the ether is done, the light will simply go out. You will 
find a verbatim report in this issue. . 

Ajax.—Thanks ; the matter shall have attention. 

H. Cooper.—1 and 2 are about equal, and better than 3. 

Damar Varnish.—J. Diggle and others..—Several corre- 
spondents have written to say that thereis no such varnish 
as Damar varnish, but we still maintain that it is procur- 
able—in fact, we got a bottle of it a few days ago from 
Bernard & Son, 19, Berners-street, W. 

E. Baker.—The Mason & Payne style of opaque screen 
3 oe the property of W. Gill & Son, 13, Warwick Lane, 

S. R. (Tarkastad, S. Africa).—Either of the three 
will answer well, but we cannot say that one is better 
than the other. 

J. Diggles.—Get Mr. Newth's book, ‘ Chemical 
Lecture Experiments.” It contains a number of experi- 
ments suitable for the lantern, and is published by 
Longmans, Green & Co. 

J.W.C.—1. You can, when using the train slide, pre- 
duco the puffing noise by rubbing two sheets of glass or 
sand paper together quickly. 2. The whistle is best pro- 
duced by blowing over the end of a tube, a plunger being 
fitted with a rod to slide up and down so that the tone 
can be made to increase from a low to a high pitch. 

Archer d& Sons.—In our next; no room in this issue. 

D. Noakes & Son.—In our next; no room in this issue. 

T. Fletch r.—In our next; no room in this issue, 
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A FIVE-FOLD INCREASE, 

letter from Mr. In a Bishop Dockett, of 65, 

Junction Road, Upper Holloway, he says— 

SINCE ADVERTISING IN THE “OPTICAL MACIC LANTERN 

JOURNAL AND PHOTOGRAPHIC ENLARCER,” 1 FIND MY 

BUSINESS HAS INCREASED AT LEAST 

FIVE-FOLD. 



The Optical Magic Lantern Journal and Photographic Enlarger. XVil. 

TO THE TRADE. 

PATENTE RACKS2PINIONS INSTANTO “COMBINATION JET BELLOWS 
OPTICAL, LANTERNS & erat 

: Bed PHOTOGRAPHIC APPARATUS 
’ LIMELIGHT APPARATUS A SPECIALITY. ¢ 3) 

SCIENTIFIC INSTRUMENT MAKER. 
E.H, KLOOT begs to call attention to the fact that 

he has extended his business and will now trade as 

E. H. KLOOT & CoO., 
and will be pleased to quote for work of every 

description. 

LECTURERS and OTHER 
Requiring HIGH-CLASS > LOURING 

or Slides made to order, any Subject (NOT 
usual trade daubs), try— 

WILKINSON & Co., 
HOLMESIDE, SUNDERLAND. 

ESTABLISHED 1859. 

Dissolving View Magic Lanterns and Slides 
Photographic Apparatus, Scientific Instruments and every 

description of miscellaneous property. 

Me: J.C. STEVENS begs to announce that he holds Sales of the 

above, every Friday, at half-past twelve precisely, at his great 

Rooms, 38, King Street, Covent Garden, London. 

Gentlemen wishing to include property in these Sales are requ ested to 

aend particulars one week prior to sale. 

PHOTOGRAPHS and SLIDES 
G. WEST & SONS’ Magnificent 

oa) VOCHting Studies 
England’s Cup Defenders :— 

VALKYRIE, BRITANNIA, SATANILA, CALLUNA, 
&e., &e. 

| America’s Cup Defenders :— 

VIGILANT, COLONIA, JUBILEE, NAVAHOE. 
Send for New Lists, post free. 

H.M. SHIPS OF WAR. 

SAILOR LIFE, Ashore and Afloat. 

TORPEDO WARFARE, &c. &c. 

42 Medals awarded for Marine Subjects. 

G. WEST & SON, 
PALMERSTON ROAD, SOUTHSEA. 

(iv) VALENTINE & SONS’ (..) 
Neceeacea Ivantern pane 

Are the Best Toned and most carefully-selected Slides on the Market. 
Every Slide put out by us is made by the Wet Plate Process, which is still unrivalled for Depth and Beauty of Tone. 

OUR NEW CATALOGUE is now ready, and will be forwarded FREE on application to— 

154, PERTH ROAD, DUNDEE. 
Amongst our er ane Sets are the following =— 

No, of Slides No. of Slides No. of Slides 

1.—A Tour through New Zealand .. 50 —The Fjelds and Fjords of Nonway 50 9.—The Land of William the 

2.— Ditto ditto 2nd Series .. 50, a —A Night with Burns 36 Conqueror .. 40 

3.—An Hour In Shakespeare'sCountry 36 | 7.—Animal Studles at the Zoo.. .- 18 10.—Brittany and Brittany. Folk .. 36 

4.—Fifty Wonders In Nature and Art 50 | 8.—Madeira, the Sunny Isle .. .- 36 

pa eer GAS REGULATOR 
Medal awarded, Sept. 1891, Royal Corn- 

wall Polytechnic Exhibition. 

Eclipse Single Lantern Slide Carrier 
HicuHry ComMENDED. 

‘* Pringle Beard” Miniature 
Telescopic Lantern. 

Fitted with special helioscopic jacket 
focussing. Skewcd gearing for lime 
turning off jet. Packs into polished 
mahogany case; outsidesizes, 84in. by 

, Gain. by Zain. high. 

Lo be had at any Opticians. 

RK. R.I BEARD, 
62 Alscot Road, Bermondsey, 

London 8.E. 

LANTERN PROJECTION LENSES, 
As used by the LANTERN SOCIETY. 

PRICES WITH RACK AND PINION. £34. 
6 inch equivalent focus aperture nearly f/3 .. 410 0 
9 inch aperture fully f/4 . - 510 0 
6 inch and 9 inch lenses both fitting | one rack jacket -- 910 0 

B% Discount for Cash with Order 

List of Photographic Lenses free. 

ILLUSTRATED CATALOGUE OF TELESCOPES AND MICRO- 
SCOPES FOR STAMP. 

ww. WwRaA yw, 
OPTICIAN, 

NORTH HILL, HIGHGATE, LONDON, N. 



FOR OIL OR LIMELIGHT 

Xviil The Optical Magic Lantern Journal and Photogrrvhic Enlarger. 

LIME: LIGHT JETS & SATURATORS| ALways PuRCHASE Goops 
THE FINEST QUALITY 

“tl Wholesale & Export, direct from the manufacturer, F ROM A PRACTICA Li MA “ : Fw _ /f you want first-class 

LANTERNS os 7 
HIGHEST EFFICIENCY, at the LOWEST PRICES. JETS Send to 

aa For a maximum of light at a minimum 
i M) of cost, use THE IMPROVED C. GOODWIN 

: GRIDIRON SATURATOR. LENSES AN 1 RT 0 N, 

LIMES 

SLIDES | Marchmont St, 
COLOURING —}  nussen sa.tondon, wc 

&c., &c. 

Lanterns Renovated or Adjusted on the shortest notice 
atl 
"Hays ATR LON1oOsaw 

ONCE USED, ALWAYS USED. 

; Entertainments provided in Town or Country 
Illustrated List of Jets and particulars of Saturator free to any 

part of the world, WRITE AND STATE YOUR WANTS 

EF. BROWN, And they shall receive PROMPT ATTENTION 13, OSSULSTON ST., LONDON. N.w. 

NEWTON & CO.’S 
NEW PATENT 

oe een, 20s. 

NEW PATENT 

A NE WIONIAN” 
LAMP for Optical 

Lanterns 
The most simple 

and efficient 
Single Lantern 
yet constructed 

for general 
scientific work. 

New Catalogue 

WITH 

Prism for Erecting, 
AND FOR 

Vertical Projection. 

Price, £9 9s. Od. 

any other. 

any other. 

Adjustments. 

u of Lanterns, 
'! Projection Appa- 

| fatus and Sildes. 

" Post Fr-e, 

6 stamps. 

THE NEW “NEWTONIAN” LBIMES. 
Most Luminous of any Limes made, in tin tubes. 

PRICE, Six in Tin, 2)- 
PATENTEES AND SOLE MAKERS: NEWTON & CO., 3, Fleet Street, LONDON. 

Printed and Published by the Proprietora, Tayton Beos, 56, Chancery Lane, London, W,0. 

Gives more Light than 

Is Simpler to use than 

Has no unnecessary 
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